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THE CLASSICAL KARST

Furio Ulcigrai Editor

A Field Trip organized by the
Istituto di Geologia e Paleontologia
Universid degli Studi di Trieste
Trieste, 24-27 may 1990

Part 1 - Int.

J.

Speleol. 18 (1-2), 1989

Questo volume ha carattere
particolare ed esce dagli schemi
consueti della Rivista. Si tratta infatti di una sorta di libra guida aIle
escursioni previste nell' am bito del
Raduno annuale del Gruppo C.N.R.
"Geografia fisica e Geomorfologia" svoltosi appunto suI Carso
classico triestino e postumiese nel
maggio 1990.
Mi auguro che i Lettori nell'apprezzare e com prendere I' iniziativa
dell'Istituto di Geologia e Paleontologia dell'Universita degli Studi
di Trieste, siano stimolati a visitare
o a rivisitare queste nostre terre cos1
particolari.

This special volume gets out
of the usual outline of the Review.
The volume is a kind of guidebook
of the foreseen excursions within
the Group "Geografia jisica e
Geomorfologia" (Research National Counctl of Italy) Annual Meeting which went on the Classical
Karst regions of Trieste (Italy) and
Postojna (YU) in may 1990.
I wlsh that readers value and
comprehend the initiative of the
"Istituto di Geologia e Paleontologia - Universitiidegli Studi di Tn'este " and I hope that they can be
dn'ven by our land of so particular
geomorphological interest to visit
or vlsit again.
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Before the, Kras was known as "karst" particular karst phenomena
were famous already: Timavo springs, river Reka and Skocjanske )ame,
Cerknica periodic lake, and Postojnska)ama. In past two centuries on Kras
(on slovene part of Kras there are about 800 caves enregistered now) several caves and other karst forms and curiosities were explored, presenting
. today die properties of "Classical Karst" from where not only the name
for karstology derives but the roots of speleology are found.
1. 2 The history of Karst investigations

The Timavo springs are mentioned by numerous antique authors,
Valvasor (1689) cited 13 of them even, form poets (Vergilius) to scientists.
Poseidon ius from Apamea (135-50 B.C.) studied one of its springs in particular. Skocjanske)ame - the ponor ofReka (taking its spring as Timavo
on' the 'coast) - were known in Antiquity already. Poseidon ius writes:
"Timavus ... flows into abyss ( = Skocjanske ) arne) ... ".
.
In New Age F. Imperato (1599) explored the connection between Reka'and Timavo'byhelp offlotters (Gtuber, 1781). Reka, its ponor (Skocjanske )ame) and Timavo springs usually appear on the maps of the time,
as'f.e. on Mercator map in Novus Atlas (G. and). Bleau, 1637) and they
are mentioned by Cluverius too (1624). (Fig. 1)
. The cave Vilenica near Lokve evidences that the voyagers and visitors
were not interested for Reka arid Timavo only - in second half of 17 century it was a "show cave" already giving the income from "~ourism" (Habe, Kranjc & Kranjc, 1988).
Valvasdr (1689) can be. considered as the first seriously interested in
~ur karst and he starts a new epoch of investigators and descriptors of
karst. Among them men who ventured deeper in the underground are:
Nagel (1748), Hacquet (1778-1789), Gruber (1781). Skocjanske)ame were
the main curiosity in Trieste vicinity which is evidenced by the work of
french artist Cassas. After the order of)oseph II he has made some illustrations for the book about Trieste curiosities and its vicinity: from the vicinity there appear the cave castle (Lueg)and Reka canyon with Skocjanske)ame (1782).
The virtual investigations on karst started in 19 century. The wells in
Trieste were no more sufficient and alternative sources for water supply
were searched. The underground Reka which probably flows near Trieste
and other water caves and underground flows seemed to suit to circumstances. '

Fig. I:

Part of the W. Lazius - A. Ortelius maR, "Goritiae, Karstii, Chaezeolae, Carniolae, Histriae et Windorium Maehae Deserip(tio),
1561, 1573", where the course of Reka, Skoejan village "ubi Reeea flu. absorbetur, et in Timaui fonribus erumpit," and the name
Karst are drawn.
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The investigations started by two points: J. Svetina organized the exploration through the underground Reka and F. Lindner the investigations of deep potholes. In 1839 Svetina as the first descended into Reka
ponor from Velika dolina, and Lindner, his worker L. Kralj respectively,
succeeded in 1841 to reach the bottom of 329 m deep Labodnica (Abisso
di Trebiciano) pothole which remained the deepest pothole in the world
for 60 years.
On Kras the explorations connected to water supply went on till the
end of the century almost. I'd like to mention the tragic exploration of 264
m deep Jama v Grizi (Abisso dei Morti) in 1866 when four natives from
Kras met with death (Savnik, 1961). The last bigger water cave discovered
during the efforts in 1889 was KacnaJama (Hanke helped by the natives).
The slovene cavers did not reach the virtual flow of the underground Reka
in Kacna Jama until 1972 (Kenda & Petkovsek, 1974).
As I've mentioned there are on slovene part of Kras 800 caves known
till now. Neverless numerous cavers from the area, on Kras and around
there are several caving clubs (in Trieste, Gorizia, Udine, among them two
slovenes, and in Koper, Divaca, Sdana and Hirska Bistrica) discover new
caves or new parts in already known caves. Kras is specially noted for features of contact karst - blind valleys and big ponor caves as are Skocjanske
Jame with several collapse dolines, for traces of fluvial surface transformation (dry valleys) and for big underground flows connecting the waters of
Reka, Vipava and Soea with submarine springs, with springs on the coast
and with Timavo springs themselves. Not only one of the oldest show caves in the worlds lies here but the entire spectrum of cave tourism development is preserved, from abandoned former show caves (Dimnice) to partly
displayed and under special conditions accessible caves (Vilenica, Divaska
Jama, SvetaJama) to virtual show caves important in international scale as
are Skocjanske Jame and Grotta Gigante.

1.3. The history of explorations and touristic display of Skocjanske Jame
Before the explorations connected to water supply, Sk.ocjanske J arne
were prepared for tourism: on 1 January, 1819 Mahorcie introduced the
entrance and memorial book' 'Liber Cavernae St. Canziant", unfortunately the fascists burnt it in 1924 (Moser, 1886; Puc, 1987). In 1823 "Tominceva jama" was discovered - by the initiative of land councillor M. Tomint. The same year the stairs were built into Velika Dolina and to the cave. Svetina tried to penetrate deeper into the cave by Reka without success

SKOCJANSKEJAME
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Fig. 2:
A. Rieger: In cler Reka . Doli.
ne, a picrure from Ill. Zeirung
1885 (phoro reproclucrion J.
Hajna).

in spite of several attempts; his work was continued by A. Schmidl helped
by miners from Idrija and natives. They came about 500 m far, discovered
"Schmidlova dvorana" and the passage to "Rudolfova dvorana". (Fig.
2).

In 1884 the Littoral (Kiistenland) Caving Section ofDOAV was founded and it holded on lease the caves and surroundings. The time of systematic exploration and cave arrangement started: in 1884 the 6th cascade
(key problem) was surmounted, in 1885 Miillerjeva dvorana was discovered, in 1887 14th cascade is reached, in 1887 Ponvice (Giant Gours) were
found, in 1890 the final siphon (Dead Lake) was reached (still today the
last point of the cave), the 1904 climb to TihaJama presents the last great
discovery in Skocjanske Jame.
For cave exploration without considering the exploration of river with
boats, the then alpine, mountaineering technique was used: natural featu-
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res in the walls were used to access to the holes in the walls and roof, the
steps and stairs were cut, pitons hammered into rock, holders for iron ropes, simple wooden foot-bridges were placed. The first exploration pathes
were at the same time the tourist ways, only that they were not convenient
for all the visitors bur for suitably equipped people only and the then note
that the underground tourist must has "firm hand and firm leg without
dizziness" was not the phrase only. Main touristic pathes were widened,
later they were disposed to favourable position - the lower path f.e. was
frequently flooded as it is still the case today in Mahoreieeva Jama.
In the first year of rent the local cave workers have constructed the
way into Schmidlova and Rudolfova Dvorana, in 1885 they built the Tommasini Bridge and prepared the bellevue above Velika Dolina, in 1891
they built the' 'high way" to Miillerjeva Dvorana and the path to Martelova Dvorana, in 1902 the tourist path from Schmidlova Dvorana to giant
gours, in 1902 Swida Bridge was made, and in 1909 the "eat's wooden
foot-bridge", and the path under the ceiling of Hanke channel if! mention the important works only.
Under the italian administration the cave display started with more
vigour: in 1931 Bertarelli Bridge in Mala Dolina was built, in 1933 Ponte
della Vittoria (Hanke's Bridge), the bridge in Mahorciceva Jama and the
tunnel from the doline Globoeak to Tiha Jama was get by digging.
The main changes in after war period are electrification in 1959 and
elevator from Velika Dolina in 1986.
I have to mention arrangements and works in vicinity of the caves, essentially important for the development of cave tourism: "Belvedere"
above Velika Dolina (1885) was mentioned already, about 1902 15.000 pine trees were planted, in Italian period the pathes under village Skocjan to
Reka ponors were made, the most important novelty in last years is construction of new reception and administrative center above Velika Dolina.
The plans abour reconstruction of tourist pathes, display and protection of
the caves are not yet fulfilled as the iiItervention to cave entrance and to
the caves themselves is planned. International importance of Skocjanske
J arne is evidenced by decree of SeZana Administration protecting them as
natural and cultural monument in 1980 and in 1986 they were registered
in a list of UNESCO natural and cultural world heritage.
Beside speleological explorations and underground discoveries the
natural history science frequently went parallel with the explorations. The
tracer experiments of Brother Imperato in 1599 and Gruber's notes (1781)
about Reka present the first hydrological investigations. Later too hydrolo-

SKOC] ANSKE ) AME
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gical researches were important: the Brother Imperato water tracing belongs among the oldest in the world, as well as the tracing test with fluorescein in 1891 (Doria 1893). Between the two wars the most known hydrological studies are presented in Oedl's (1924) doctor thesis and Timeus
(1928) and Boegan (1938) studies of Reka and Timavo. The studies ofwater connections continued after the 2nd War (Mosetti, 1963), extended
from water budget calculations (Bidovec, 1956) to tritium studies (Eriksson et a!., 1963), vertical percolation, autopurification and pollution (Kogovsek et a!., 1983; Kogovsek, 1984; Rojsek, 1983; 1984).
Geological, mineralogical, sedimentological and morpohological studies occupied Morlot (1848), and later Schmidl (1850), Martel (1984;
1897; 1904; 1909), Marinitsch (1897), Timeus (1912), Boegan (1924),
Gams (1968; 1983), Gospodaric (1983; 1984; 1985), Chiaramonti et a!.
(1973), Kranjc (1983; 1986; 1989). Geophysical investigations were carried
on by Soler (1934), climate research by Vercelli (1983) and Petkovsek
(1968), radion measurements by Kobal et a!. (1979). Obviously this is just
a summary review as the whole bibliography of Skocjanske jame is much
bigger.
Serious and extensive researches are result of organized activity, either
professional or amateur: Schmidl was engaged by Southern Railway Corp.,
between the two wars the influence of Italian Speleological Institute was
strongly felt, after the war amateur conventions (6th Yugoslav Speleological Congress in Lipica 1972, Symposium on Karst Protection at 160 - anniversary of touristic development of Skocjanske Jame 1982) and activities
of the Institute of Karst Research ZRC SAZU, concentrated on Kras in the
period 1981-1985 mostly, were carried on.
2. THE PROPERTIES OF KARST SURFACE AND UNDERGROUND*
Peter Habi~

Skocjanske Jame present the biggest natural curiosity of the whole
Classical Karst between Trieste Bay and Vipava valley. Together with blind
valley of Vreme and Divaski Kras along the narrow ponor border of Notranjska Reka they make part of typical morphogenetical unit of contact
karst, unique in Europe regarding its phenomena and dimensions (Gams,
1983).
The natural reserve Skocjanske J ame and vicinity was listed in 1986 as
natural and cultural heritage of the world at UNESCO as the example of
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the caves of extreme dimensions and karst landscape with rich history and
interesting cultural tradition.
The ponor Skocjanske Jame was formed by Reka which previously,
supposingly in Pliocene, had flown on the surface from flysch Brkini across
the whole Kras and left the traces in the relief and sediments (Radinja,
1967). To development of Classical Karst surface the tributaries from Vipava flysch and probably from Podgrad plain are relevant (D' Ambrosi,
1982). Local corrosional denudational processes were important too, contributing to corrosional applanation and pediplanation as well to the dissection of structurally generated ridges on both borders of carbonate plateau and on central ridge Taborsk Hrbet. After formation of two longitudinal fluviokarstic lowered surfaces, Nabrdina and Brestovica, still in the
level of karst underground water there has been, as it is evidenced by morphological analyses, strong influence of young tectonic movements contributing to surface dissection beside vertical karst drainage in karstified rocks
(Habie, 1983).
Thus the plain and plateau surface are uplifted from 10-50 m near
Doberdob to 450-650 m near Divaea and Lipica, the average inclination
being 10 0 /00. After relief formation of carbonate and near flysch rocks we
can conclude that the area between Vremscica (1027) and Artvize (817)
was the most uplifted and inbetween lying valley ofVreme has maybe subsided a little even. Namely it is longitudinally crossed by regionally important wrench-fault, so called Divaea fault of Dinaric direction where the series of opened fissures accelerated the runoff.
By gradual karstification starting after erosional or tectonicallowering
of impermeable flysch border of Kras the valley of Reka on the transition
from flysch to limestone incised more and more. At the ponors into the
surface under 450 m a.s.!. blind valley, 130 m deep, 5 km long and up to 2
km wide, was cut in four terraces levels, which are Skocjan (430-440 m),
Naklo (400-410 m), Zavrh (339 m), Vreme (365-370 m) and the recent on
320 m. (Fig. 3)
Ponor channels distributed in levels correspond to the terraces in
blind Vreme valley. But the network in Divaski Kras, distributed in the altitudes between 400 and 160 m has not yet been completely paralleled
with the mentioned fluvial terraces. The reasons are numerous, the former
ponors are namely on several places filled up by fluvial sediments, the ceilings above the caves collapsed which is seen in numerous collapse dolines
around Skocjanske Jame.
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According to shape and situation the collapse dolines were classified
by Gams (1983) into four generations. The bottoms of the collapse dolines
of the oldest phase are on average altitude 430 m, second and third phase
on 355 m and the youngest fourth phase on 296 m. The rate between the
width and depth of the particular collapse doline generation is characteristic, from 9, 4,2, 4,0, to 1. On the base of morphometric classification
Gams defined situation and development phases of ponor channels in
Skocjanske Jame (Fig. 4) but they correspond with other speleological results partly only (Gospodaric, 1984).
Although the age of collapse dolines and ponor channels in Skocjanske Jame and in Divaski Kras is not yet absolutely dated we infer by the
geomorphological signs to Quaternary development. Valley incision and
underground hollowing were followed because of climatical changes by filling up, and maybe tectonic movements have influenced the changes in
the underground.
Big permeability of contact karst near SkocjanskeJame, the volume of
the biggest collapse doline Sekelak is more than 8.000.000 mJ, and the
biggest hall Martelova Dvorana more than 1.500.000 mJ, is obviously the
effect of favourable geological setting and big erosion and corrosion power
of sinking river Reka in the contact area.
Reka gathers the water from more than 350 kml of the surface, from
it 214 kml (60%) on impermeable flysch while the karst background on
SneZnik (1797 m) and in the area of Slavensko-Kosanski Kras are not yet
precisely defined. Reka takes its spring in flysch SE from Ilirska Bistrica on
720 m a.s.l., good 15 km distant from Kvarner Bay only, and flows into 73
km distant Trieste Bay. Near Ilirska Bistrica a strong lateral karst tributary
joins it from right and near there the strongest superficial stream Molja comes from the left side. The confluence of waters in shallow Bistrica basin is
connected to tectonic subsidence, the earthquakes with epicenter near Koseze are frequent and near Bukovica the Pleistocene loams are in relatively
low position. The second tributary from right is Susica draining high waters from KOSanska Dolina only, where the water table in karst near Gabranca effluent lowers for more than 120 m, therefore low waters from this
area are flowing under Vremscica (1027 m) into Timavo, as it was proved
by water tracing of Sajevski Potok. The minimal Reka discharge is 0,16,
the medium 8,95 and the highest above 387 mJ Is. The relation betw~en
low and high discharge is 1:2.400 evidencing its torrential character. At
the higest discharges the water is darned in the underground and floods
occur in Skocjanske Jame. In 1826 the flood reached 346 m, in 1851 336

SKOCJANSKBJAME
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Reka

1. Collapse doline
2. Dry valley
3. Notranjska teka canyon
4. a, b, c, d, e, Evolurional
5. Settlements
From Gams, 1983, 26.

phases

m, in 1965 320 m. Thus the biggest differences in water level near Mrtvo
]ezero is 150 m, in Hankejev Kanal 86 m and the flood comes deep into
Tiha]ama interior. At drought Reka disappears in karstified riverbed 5 km
before Skocjan already and at such occasion there are no traces of Reka water flow neither in Skocjanske]ame nor in near Kacna]ama. We infer, that
under known caves the unknown water conduits exist. Reka swallow-holes
in Vremska Dolina were filled up by millers in past already in order to have water in dry summer time. The last bigger sinkhole opened in riverbed
near Gornje Vreme in summer 1982. Into 27 m deep and 5 m wide ponor
all the waters of Reka disappear when the discharge lowers under 0,8 m3 / s
which is happening regularly during summer droughts.
Two kilometers before the ponor under Skocjan approximatively Reka
flows through 60 to 80 m deep narrow canyon. It is sharply cut into plain
of Naklo terrace on 400 m of altitude which origin is not yet well explained. Some think that it originated by the roof fall above the cave and
others that it was formed by Reka superficial flow by the same manner as it
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had cut its canyon riverbed into lower Vreme terrace. In canyon before
Skocjanske Jame about 20.000.000 m3 of limestone is missed and in the
whole Vremska Dolina if we dont't take into account younger tectonic
deepening, ten times as much 0akopin, 1982).
The actual Reka ponor lies under 108 m high wall of Skocjan (425 m)
on 317 m a.s.!. According to shape and situation it is relatively young as on
the left and on the right of it older filled up steepheads are lying. The entrance passage is narrow and high developed along bigger fissure therefore
the passages reach 50 to 80 m. The axis of Skocjanske Jame is presented by
2,5 km long underground canyon which has no lateral active water channels. The accessibile part of water cave ends with siphon lake on 195 m
a.s.!. The Reka inclination in Skocjanske Jame amounts to 450/00, while
the inclination of superficial riverbed between Ilirska Bistrica and Skocjan
is 2, 8
only, the riverbed lowering on 28 km of distance for 80 m only.
There are several entrances to the underground. Under the village
Skocjan between ponor and Mala Dolina is twisted channel with Mahorciceva and Mariniceva Dvorana (cave). In Mala Dolina lies partly filled up
passage of BrihtaJama, under the natural bridge between Mala and Velika
Dolina is short passage called Okno. In Velika Dolina there are two lateral
dry passages, TomincevaJama on theright and Prunker on the left side of
the river, under precipiced west wall in Velika Dolina lies on the right above the water channel Schmidlova Dvorana, which is connected with Rudolfova Dvorana lower near Reka and Svetinova and Miillerjeva Dvorana above it. Through the last one Reka flows into narrow Hankejev Kanal. High
under the ceiling on the left Reka side is the entrance to TihaJama which
is connected with collapse doline Globocak by artificial runnel. Now the
tourist visit starts there and the visitors return from Velika dolina by elevator.
Underground continuation of Reka between Skocjanske Jame and
Kacna Jama is unknown on the distance of 1,5 km, but probably water
flow avoids the collapse doline Risnik near Divaca. Unknown is also the
flow between KacnaJama and 30 km distant Timavo springs. Generations
of cavers tried for more than 150 years to reach the underground flow from
somewhere on the surface. They succeeded in 329 m deep Labodnica near
Trebee only and in no other among almost 1000 explored caves.
Till now Reka underground flow was traced and proved by help of
float load mineral composition, by salts, by organic dyes, by marked eels,
by yeast bacteria and by isotopes (Timeus, 1928; Boegan, 1938; Bidovec,
1967). These researches have given important knowledge on hydrological
0
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properties of Kras through which Reka and other waters flow feeding the
Timavo springs by 0,5 to 10 cmls velocity. In average Reka needs for the
way from Skocjanske )ame to Timavo springs 9 days, its underground tributaries from Pivka border 2 months even at low waters.
Distribution of old water channels on Kras among Skocjan, Kacna)arna and Timavo springs is defined according to distribution of collapse dolines and bigger caves where fluvial sediments are preserved. The actual
flow is indicated by rare blow holes as are near Povirje and Sehna where
periodically the smell of polluted underground river is felt.
Picturesque karst vicinity of Skocjanske )ame attracted man in past.
Today there are five small villages put into shelter among rocky precipices.
Near there the traces of three old hamlets, four forts and five burial-places
from younger and older Iron age are preserved. But man dwelled in caves
from younger Stone age onwards evidenced by cultural remains in eight
caves (Roska Spilja, Tominceva)ama,)ama
Ina Prevali,)ama II na Prevali,
)azbina near KaCice, GorenjaJama, Mala Triglavca and Trhlovca) (Leben
1983). The motives for cave dwelling were different, some caves were climatically favourable as Tominceva)ama fe.
Skocjanske )ame are climatically divided into three main sectors:
A) Climatically statical passages ofSkocjanske)ame. The air temperature is controlled by rock temperature. In Tiha )ama the temperature is
mostly between 11 and 12,5 °C (Kogovsek, 1983). A part of Tominceva)arna belongs to this type.
B) The climate of water underground canyon. Through the hole above Reka periodically cooler air is coming, the connection with Schmidlova
Jama in higher position rendering possibile the escape of warmer air into
Velika Dolina and out. In Dvorana Ponvic the temperature lowers in cold
winters under 0 C. During strong winters lower parts of tourist path are
frozen although they are about ten meters above the cave bottom and they
have to be cleaned for safety. When the Reka water in the cave is warmer
the mist occurs, which is frequent specially in the afternoon of the late
summer and early autumn.
C) The climate of initial part of Skocjanske jame, including Mala and
Velika Dolina. In cooler half of the year the temperature inversion prevails. It is intertupted by bora (eastern wind) blowing through ponor,
through Mala Dolina and through Velika Dolina. In summer this part is
warmed by warmer west wind. According to several measurements done
by Petkovsek (1963, 1965) the bottom is for about
cooler than the atmosphere, as the cave is of cold type with wide influx of night cold air. In0
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side this climatical type there are the subvariants, cooler air near the floor
in lower part of shady slopes, and warmer rocky sunny slopes (Gams,
1987).
Floristic properties of Skocjanske jame are interesting too. In Velika
and Mala Dolina the symbiosis of plant species with different demands
from meadows to glacial relicts are stated. There are 250 species of phanerogamme and 25 species of cryptogamme flora known. The symbiosis is
composed by representatives of autochthonous Illyrian flora (Ostrya carpin/olza Scop.), mediterranean flora (Ciclamiy purpurescens Mill.), Pannonian flora (Euphrasis tatarica Fisch.), Baltic flora (Viola mirabilis) and
very characteristic glacial relicts (Primula aun'cula L. ssp. bauhinii, Beck,
Saxlfraga incrustata Vest., Viola biflora L., Silene saxlfraga L. and Aconitum paniculatumL.).
There are more then 100 species of mosses known
(Grom, 1959).
The vicinity of Skocjanske jame is worth to be visited in order to meet
a part of not yet evaluated touristic richness. From Belvedere above Velika
Dolina is nice view to Skocjan and to curiosities of Karst landscape. There
are few arable surfaces around Skocjan, small field are in the b9ttom of dolines, little more fields are on terraces in Vremska Dolina, otherwise the
former rocky karst surface was intended for grazing and now it is more and
more grown over by pines and prickly bushes.

3. GEOLOGY OF DIVASKI KRAS*
Stanka Sebela

In the sense of geotectonical distribution of Slovenia (Buser, 1988)
Kras belongs to Outer Dinarids making part of Dinaric carbonate platform
(Fig. 5).
The oldest rocks of Divaski Kras are limestones of miogeosyncline facies of Cretaceous age. They are followed by Paleocene limestones developed in miogeosyncline facies too. Younger flysch rocks occur in eugeosyncline facies of Eocene age (Fig. 6).
The rocks of Lower Cretaceous developed as bituminous limestones
and dolomites laterally passing to each other. Turonian age (K22) is dark
grey, dense, bedded limestone alternating with rudist limestone. In these
rocks the majority of surface and underground features on Divaski Kras are
developed. The caves Vilenica, DivaSka and Kacna are situated in Turonian
limestones, while Trhlovca cave partly in Turonian and partly in Senonian
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limestones. Senonian block (Kl2) is composed by lower and upper part. In
lower part there are rudist limestones, the upper part is built by lower Liburnian beds. The developed in form of dark grey micritic bedded limestone lithologically differing from other Cretaceous rudist limestones. The
karst phenomena are there less intensively developed (Buser, 1972). N everless in Senonian limestone lies Lipiska Jama. The youngest Cretaceous
rocks (K42) are grey-brown, partly fresh water and partly marine limestones.
Marl limestones and limestones of Paleocene age are shallow-sea and
brackish rocks, developed in unequal depth. In Paleocene hollow north
from Divaca to Sezana they are strongly eroded. Stratigraphically these
rocks are well dissected containing rich Foraminifera fauna.
The Paleocene rocks block starts by dark dense limestone containing
in upper part shells Gyropleura sp. and Haracea, sometimes there are in limestone base pinky limestone breccias. According to age these rocks are
classified between Cretaceous and Paleocene (K42 + Pcl).
Lower Paleocene part (Pc corresponds to upper part of Liburnian
beds. The Layers developed as dark grey micritic partly marl Kozina limestone containing snails Cosinia. Sheets of greyish and brownish limestones
including some cherts follow. Because of clayey alloys this limestone is
much less karstified than Cretaceous beds.
Middle Paleocene is built by Milliolid limestones (Pc2), which are
usually dark grey and their structure is similar to upper part of Kozina limestones. In general they are defined according to their position between
Kozina and Alveoline limestones where they lie entirely concordantly and
because of great number of Milliolids.
The Alveoline-Nummulitic limestones presenting sea layers belong to
Paleocene and partly Eocene age. Alveoline limestone (Pc, E) are usually
brownish. They are either well or bad bedded containing typical Foraminifera. Nummulitic limestones (Pc, E) are mostly brown, partly yellowishgrey. These limestones are in upper part frequently in form of breccia.
Compared to Alveoline limestones Nummulitic limestones are more compact with bad expressed bedding. Nummulitic limestones are capped to
Alveoline ones continuously by successive passages.
Lower part of clastic Paleogene sediments is deposited continuously to
limestones with Foraminifera. These are mostly flysch rocks. At first marls
with crabs and Globigerinae were deposited (EI) followed by marls, clays
and sandstones, calacarenites, breccias and conglomerates (EI ,2).
Quaternary sediments on Kras are poor. Some alluvial plains are
found where the superficial waters from impermeable flysch are flowing.
l
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I) Quaternary alluvial sediments; 2) Lowet Eocene and Lowet patt of the Middle Eocene, flysch, madstone,
clay,
sandstones.
planerates.
calcarenite,
bteccias and conglometates;
3) Lowet
Eocene madstone with Crustacea and
Globigerina (thickness 200 m); 4) Upper
Paleocene and Lower Eocene, Alveolina
and Nummulite limestones, somewhere
made limestones with cheres (less than
250 m); 5) Middle Paleocene, Miliolidae
limestone (30-150 m); 6) Lower Paleocene, Kozina limestone (100-150 m); 7)
Undivided
limestone of Maastrichtian
and Danian; 8) Pattially fresh-water and
marine Danian limestones (300 m); 9)
Cretaceous breccias limestones partially
scaglia (150 m); 10) Senonian limestone
with Rudists, black platy limestone with'
chetts (500 m); 11) Grey Tutonian and
Senonian limestone with Rudists (1000
m); 12) Turonian dark-grey bedded limestone with change of Rudists (400500 m); 13) Cenomanian and Lower Cretaceuos dark-grey dolomite; 14) Geologic boundary; 15) Dip 0 bed; 16) Observed fault; 17) Infered fault; 18) Anticline; 19) Syncline; 20) River, stream; 21)
Railway; 22) Settlement;
23) Hill; 24)
Gtound-plan
of cave.

by S. Sebela, IZRK ZRC SAZV, 1990).
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3.1. Tectonics
Geological setting of Diva~ki Kras has all the properties of autochtonous and parautochthonous tectonic zones of Dinarids between the Adriatic Sea and the unit of High Karst (Siko~ek e Medvenitsch, 1969).
The area between Sefaha and Vremska Dolin a belongs to two tectonic units mostly: Trieste-Komen anticline and Reka Paleogene synclinonum .
Trieste-Komen anticline is composed by several smaller anticlines and
synclines with dinaric folds direction. Near Voj~<:'ica the fold axes and the
main anticline axis turn westwards (Buser, 1972).
In a part of Trieste-Komen anticline two expressive dinaric faults
along Rafa (Ra~a fault) and between Diva~a and Sefana (Divata'fault) are
passing. Along Rafa fault the limestones are tectonically crushed in a wide
zone . From main fault several lateral ones are divided, uniting and dividing again. Divaca fault is oriented along the rocks direction and dips steeply towards NE. On both sides it is accompanied by milonite zone in limestones and dolomites (Buser, 1972) .
Such geologic setting obviously influenced to the direction of Notranjska Reka underground flow from the ponor near Diva~a to Timavo
sprmgs.
Reka Paleogene synclinorium starts near Lipica and passes futher towards SW into Brkini area. The whole region is folded in several smaller or
bigger synclines and anticlines (Buser, 1972).

4. GEOLOGY OF SKOCJANSKEJAME*
Martin Knez

Geological investigation evidenced (Gospodari~, 1983 ; 1984) that accessible channels of Skocjanske Jame developed in Turonian and Senonian, mostly thick-bedded limestones (K22, K13 ) with exception ofTihaJama, built in thin layered Cretaceous and Paleocene limestones. This lithostratigraphic difference in limestones is reflected in the channels morphology. Along rare bedplanes and along fissures and faults of Upper Cretaceous limestone the canyon-like water channels from Reka ponor to the
beginning of Hanke channel developed. Huge entrance to Mahor~i~evaJa
ma and MarinicevaJama in the continuation are directed towards NW and
towards SW. In the left wall of Mahor~itevaJama on 330 m opens the pas-
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sage the rocky bottom of young collapse doline Okroglica, on the same altitude in Mala Dolina lies the bottom of filled up cave BrihtaJama. Both
present the remains of former higher lying smaller and more meandring
ponor channel than is the actual (Fig. 7).
In initial part of Czoernigova Dvorana 40 m high ellipse shaped profile with erosional step 5 m under the roof approximatively is seen. In the
continuation this rocky passage developed in thick layered Senonian lime-
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stone filled up by 15 m thick deposit of loam, sand, gravel and breakdown rocks. The deposit is partly covered by flowstone and partly by flood
loam to 345 m a.s.!. The upper final passage part is fissured and covered
by flowstone. The composition of the entire deposit between the rocky
bottom 330 m high and ceiling 345 m high cannot be seen as it is covered
by recent sediments and material falling from the roof and from upper
part of the deposit.
The rocky bottom built in Senonian limestone in BrihtaJama is covered by 5 m thick deposit, here and there covered by flowstone. Somewhere
the flowstone as erosional remain is preserved on the walls 1,5 m above the
floor, ~videncing that once the channel was filled up by sediments higher.
The collapse doline Mala Dolina is on the top elongated in N-S direction and at the bottom transversally to this direction narrowed and
canyon-shaped. From here the river flows into 40 m deep gravitational canyon under Okno into collapse doline Velika Dolina where the vertical
walls are 140 m high. Mala and Velika Dolina developed in thick layered
Senonian limestone.
Okno (between Mala and Velika Dolina) presents the remain ofhorizontal, 15 m wide passage with rocky step 330 m a.s.l. Some flowstone is
preserved in it. Reka has lowered its river bed into continuous underground channel after the collapse of Mala and Velika Dolina down to the
actual rocky bottom 270 m high. In upper, wider part of Okno collapse
blocks are seen, older flowstone and agglomerated gravel. The flowstone
was deposited in time when this passage was connected to others of the same altitude.
The roof of Tomin~eva Jama smoothly passes to walls and rocky bottom in Senonian limestone as the rocky space is filled up by 7 m thick deposit. The rocky bottom of Schmidlova Dvorana on 300 m of altitude can
be morphologically connected with the bottom of Tomin~eva Jama into
common development level. The bottom of Schmidlova Dvorana is covered by 6 m thick deposit composed by breakdown rocks and loam.
Above the flowstone in Dvorana Ponvic there is the flood loam preserved to 340 m a.s.!. It was deposited in Holocene. Except recent sediments in the river bed and in erosional forms in canyon-like Sume~aJama
there are no sediments preserved. Sume~aJama lies in unbedded Senonian
limestone. It is formed in wide fissure zone noticed in Senonian limestones
at the beginning of TihaJama already.
Suhi Rov ofTihaJama is composed by two elongated breakdown halls
(Velika Dvorana and Paradi~), and between them is narrow and low 100 m
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long passage on the altitude of 340 to 350 m, the rocky bottom is presumably on 310 or 315 m. The longitudinal section of TihaJama shows that
three quarters of otherwise 40 m high passage are filled by breakdowns
and sediments. In particular final part lying in thin-bedded Vreme (Maastricht) beds in collapsed and there lies the collapse doline Globo<:ak (with
artificial entrance into the cave).
From SuhaJama 1,5 km long Hanke channel continues in fissure zone of non-bedded Senonian limestone. It ends at the cross fault where
Martelova Dvorana terminates with 100 m high wall above outflow siphon.

5. CAVE SEDIMENTS IN SKOCJANSKEJAME*
Nadja Zupan

In Skocjanske Jame fluvial sediments as gravel, sand, loam and some
rubbles and flowstone are preserved.
The gravel in Reka river bed is recent. In entrance Mahor~i~evaJama
there are several flysch pebbles, near the siphon in Hankejev Kanal the limestone pebbles prevail (Kranjc, 1983). Fossil gravel is found in Czoernigova Jama deposit only. In lower part cherts and in upper part flysch and
limestone pebbles prevail. This fossil gravel is four times more rounded
than the recent one. Similar gravel was not found anywhere else in SkocjanskeJame but on the terraces before the Reka canyon. In other channels
of Skocjanske Jame loam sands and loam together with rubble and flowstone compose the stratigraphic series. In some erosion forms these sediments are recent; in Tominl:'eva Jama and in Schmidlova DV0rana above
the rocky bottom in the altitude 308 to 300 m they are Holocene, similar
are found among the flowstone and above it to 350 m of altitude in Dvorana Ponvic and in Tiha Jama; sediments supposed to be WOrm age were
found among the flowstone layers and breakdown rocks in Velika Dvorana
and in Paradi~ in TihaJama. The treated loams are composed without regard to their age by 10% of carbonates without organic material. According to colout they do not essentially differ, they are all in shades of dark
yellowish-brown. These properties show that the loams origin from weathered flysch transported to the underground. Thin layers and regular granulation evidence the deposition from tutbid water overflowing the underground channels.
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Stratigraphic position of loams among rubble and flowstone, in between and above them show that the floods were more permanent before
the WOrm 3 and in the beginning of WOrm and that in Holocene the high
flood waters periodically deposited flysch loam in Tiha Jama even as the
loam is found between the flowstone layers from this age. Breakdown
rocks and rubbles are preserved in Velika Dvorana and Paradi~ ofTihaJarna, in other channels, nearer to the underground canyon they are mostly'
preserved on the roof, elsewhere they are eroded. Recent stalactites, stalagmites on the top of deposits in Dvorana Ponvic and in TihaJama are Holocene or Late Glacial. They were radiometrically dated to 1500, 8900 and
10.300-12.300
B.P. These datations chronologically helped to define the
flood loams and the recent phases of the underground development. The
oldest flowstone in TihaJama belongs to WOrm or is even older. It is layered and cone-shaped, among the flowstone beds the sediment layers are
deposited.
According to deposit and flows tone investigations and their radiometric datation R. Gospodari~ (1988) elaborated temporal and climatic scale
of Skocjanske Jame development.

6. SKOC)ANSKE JAME - RECENT FLUVIAL SEDIMENTS'
Andrej Kranjc

In accessible underground of Reka there are all categories of recent
fluvial sediments, from big boulders to cave loam and clay.
According to Austrian data the maximal turbidity ofReka is 1930 g of
suspension load per m3 of water in the Timavo springs and approximatively 2000 g/m3 in front of the ponor to Skocjanske Jame. The average suspension quantity for the years 1909-1911 was 22,8 g/m3 (Boegan, 1938).
Mean value calculated for the recent period is 17,3 g. Regarding the mean
discharge we can calculate that Reka annualy transports into the underground about 6000 tons of suspension load, this presenting 12 % of loose
slope material in the Reka river basin, 25 % of the material coming annually into the river bed respectively (ZVSS, 1978). So annually about 30 t/km2
of fine grained material is loosened from the flysch part of the Reka river
basin.
During the low water level the ratio of organic material in the suspension load was 70 % - organic particles are in great extent the consequence
of anthropogeneous pollution.
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Fig. 8:
Rock-mill with gravel in Reka
riverbed in ~kocjanske Jame
(photo J. Hajna).

The finest sediment deposited by actual Reka waters belongs to silt,
mud, muddy sand, and sand (classification after Shepard 1954). The ratio
of sand and silt oscillates very much (between 10-80 % ) while the clay ratio
is pretty equal (8-22 %).
Petrographic gravel composition strongly and essentially changes
along the Reka. In the superficial riverbed mostly flysch sandstone and
chert are prevailing. After the transition of Reka to limestone relief the rate of limestone pebbles increases quickly and correspondently the rate of
flysch sandstone pebbles diminishes. Under Skoflje the limestone pebbles
reach 20%, in Mahorciceva]ama (Skocjanske]ame) 30%, and in Katna]arna they surpass 60%. If the same trend remains downwards KacnaJama
then there must be in the underground Reka riverbed 5-10 km downstream limestone pebbles only.
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According to data of ZVSS (1978) in the Reka river basin 395
m3 / km2 / year of rock debris is loosened on impermeable relief. In addition
man have to reckon with another 20% of traction load (gravel) from carbonate rocks. Relief deficit of carbonate rocks is relatively small compared to
this one in flysch.
The underground along Reka river is an example where the changes
in granulometry and morphology of recent cave fluvial sediments are well
seen and at the same time the return effect is seen well too, the effect of sediments and their transport to formation of underground channels (Fig.
8). Results, obtained by study of recent sediments show that the development was similar in past confirmed by testimony of suitable older, fossil
sediments (Gams, 1968; 1983).

7. PRECIPITATIONS PERCOLATION AND FLOWSTONE
DEPOSITION IN SKOCJANSKEJAME*
• Janja Kogov¥ek

7.1. The precipitations
v

v

percolation through the roof of Skocjanske Jame

In the area of Skocjanske Jame (meteorological station Matavun near
Diva~a) about 1000 to 1700 mm of precipitations fall annually. In 1982
1523 mm of precipitations have fallen, in dry year 1983 1052 mm only.
The surface is covered by grass, bushes and pine-trees. Frequent wind bora
accelerates the evaporation and diminishes the percolation water quantity
compared to this in PlaninskaJama (Kogov~ek, 1984; 1986).
Two years of regular observations (1981, 1982) in Skocjanske Jame
included percolated waters in Tiha Jama where the ceiling is 55 to 90 m
thick and in Dvorana Ponvic where the ceiling thickness is 100 m. Sampling points are evident from Fig. 9. Discharge, temperature, specific electrical conductibility were measured each week and beside definition of carbonate, total and calcium hardness, the chlorides, nitrates and o-phosphates contents were measured (Kogov~ek, L984).
The precipitations are reflected in Skocjanske Jame in two types of
percolation, by permanent thin droppings and by abundant periodical
trickles.
In the case of thin permanent droppings the discharge and hardnesses
oscillate seasonly. The point 1 and 4 belong to this type (Fig. 10). The
droppings are connected to less permeable conduits impeding quick water
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discharge through the cave roof. Watering of background is permanent
and influences to water homogenisation reflected in small hardness oscillations during the year.
More abundant trickles, even drying up in longer dry periods present
a specific case. We suppose that water flows through more pervious conduits. Thus partial homogenisation in the background is the greatest. In
the period of modest or irregular precipitations the background watering
changes quickly and periodically diminishes therefore the trickles dry up.
These important changes in trickle background probably influence the
jumping discharge and hardnesses changes. Increased trickle discharge is
followed by increased water hardness. The representative of this group is
trickle 8 (Fig. 10). But in PlaninskaJama the opposite relation of discharge
and carbonate hardness was stated at abundant, permanent trickles.
Trickles carbonate hardness in Skocjanske reaches the values from 80
to 300 mg /1 CaC03, similar is total hardness. The calcium content is high,
there are only few milligrams per liter, of magnesium only. The percolated
waters contains low content of chloride (some mg/1 Cl), to 1 mg N03 and
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under 0,05 mglI PO/-. The exceptions are the water from chimney (point
3) and near lying drippings (point 4) only with increased nitrates content
(up to 30 mg II N03). Higher nitrates values can be explained by manuring the field in doline on the surface above the observed points 3 and 4.
In Planinska Jama and in Pisani Rov of Postojnska Jama the percolated water reaches the carbonate hardness up to 190 mg II CaC03• The exception is trickle 1 in Planinska Jama where the precipitations percolate
through the beds of lime dolomitic breccia and thus the water reaches higher magnesium and carbonate content than the percolated waters elsewhere in the cave. Higher water hardnesses control bigger corrosion in cave
roof. The annual corrosion calculations are not possible without continous
discharge measurements.

7.2. Flowstone deposition
y

In most cases the percolated water in Skocjanske Jame is oversaturated. In Tiha Jama the flowstone is deposited all over. In general two
groups could be distinguished. When droppings are thin and permanent
the flowstone deposition is quite regular, similar as in Pisani Rov of PostojnskaJama. Around abundant trickles in Velika Dvorana the flowstone
is deposited in bigger quantity.
In the case of small trickle 1 (discharge from 0,1 to 360 mil m) in Paradi~ during the whole year regular flowstone deposition was recorded,
from 15 to 60 mg CaC03 from 1 liter of percolated water. For the annual
calculation of percolated water flown through this trickle and carbonates
quantity deposited in one year out of it, we have used the measurements
of two weeks. In one year through this trickle 16 m3 of water have flown
and 600 g of flowstone were deposited. Similar deposition was established
in Pisani Rov of PostojnskaJama (Kogov~ek, 1983). The annual quantities
of deposited flowstone depending on annual quantity of percolated water
are presented on Fig. II.
As an example of flowstone deposition from abundant trickle we have
chosen the trickle 8 in Velika Dvorana having extreme oscillation of discharge and hardness and drying up periodically even. The percolated water trickles down on 10 m high speleothem Orjak. From 1 liter of this water
37 to 170 mg CaC03 were deposited, giving 23 to 65 % of carbonates of
percolated water. Parallel to discharge and hardness oscillations the flowstone deposition oscillated too. As higher hardnesses of percolated water
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occur during bigger discharges and the quantity of deposited flowstone is
the product of both factors, the maximal effects of flowstone deposition
occur during bigger discharges. Although during the summer drought the
flowstone deposition stops for four months on the base of weekly measurements we estimate that the annual quantity of deposited flows tone in Velika Dvorana of ~kocjanske Jame overpasses the deposition in PlaninskaJarna and in Pisani Rov of Postojnska Jama. The flowstone deposition on
point 8 in Velika Dvorana is presented on Fig. 12.
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8. SPELEOMORPHOLOGY

AND SPELEOGENESIS*

• Tadej Slabe

Reka is one of bigger sinking streams in the world (Gospodari~, 1983)
and it excavated huge underground caverns. Skocjanske lame are about
6000 m long all together, the total altitude difference is 225 m. The caves
are composed by several separated upper dry passages and by uniform low
water level, both interrupted and at'the same time connected by two big
collapse dolines.
Lower water level lies near the po nor on the altitude 317 m, the bottom of Velika Dolina is at 260 m, the final siphon Mrtvo )ezero on 195 to
200 m a.s.l. It is canyon-type with steep walls along the river bed. Canyonlike Hankejev Kanal is expressive in particular, at the beginning the riverbed is 5 m wide, 77 m high under the roof the channel is widened to 15 m.
Before the final Mrtvo )ezero the channel widens to 70 to 100 m being more than 100 m high. The inclination of Reka riverbed between ponor to
Mahorciceva)ama and Martelovo)ezero before the siphon is 45° /00. After
heavy rains the water stagnates in this channel and water level starts to increase. In the entrance part up to Sume<:'a)ama the riverbed is cut in solid
rock, the parts with cascades and falls alternating with lakes. In several places solution cups are cut into solid rock. In Sume~a)ama and in Hankejev
Kanal Reka flows among the breakdown rocks. In them and in the rocky
riverbed bottom characteristic small facets and rock mills are incised resulting from quick and strong water flow. On the bottom of big Martelova
Dvorana there is a lot of gravel, breakdown rocks and loam. In Mrtvo )ezero flood wood and other floating materials are found which were not trasported by the water into the siphon.
On several places the levels are connected by breakdowns as the ceiling collapsed above the big channels and strong water flow simultaneously transported breakdown rocks away. This is the genesis of collapse doline Okroglica, Mala and Velika Dolina, the results of breakdowns are also
huge caverns as f.e. 70 m high Sume~a)ama.
Upper level lies on 310 - 330 m a.s.l. It is composed by Czoernigova
lama, Brihta)ama, Okno, Dvorana Ponvic and Tiha)ama. The passages of
this level are smaller, more meandring having smaller inclination as those
presenting the actual water level. Gospodari~ (1984) considered as independent level Tomin~eva)ama too which was excavated by sinking stream,
sinking under the village Gradi~~e and flowing into the channels near Sa-

SKOC] ANSKE J AME

31

pen Dol and Lisicna, while from Tomincevajama it has flown under the
then Velika Dolina into Schmidlova Dvorana.
We suppose that the remains of higher and the oldest levels are presented by Luknja v Lazu and Roska Spilja 370-390 m a.s.!. and distant inclined caverns with horizontal passages as are jama I and 2 "Na Prevali",
which are above the actual Skocjanskejame. The flysch gravel in collapsed
cave near Matavun belong to it too. It was found while digging the sanitary dump for new touristic center. Still higher, on 420 m a.s.!. there are remains of Prelu~ova Luknja, jama na ~krljici, jama v Sapendolu passages
and channels filled up by sediments in the wall of Sekelak collapse doline.
The origin and development of upper level on 370 - 390 m a.s.!. belongs according to Gospodari~ (1984) to Middle and Old Pleistocene period. From this period or even from before Pleistocene phase remained the
traces of erosional passage in Prelu~ova Luknja on 420 m, jama na ~krljici
andjama v Sapendolu. The sediments in these caves evidence different climatic, hydrographic and morphological conditions of the time. To this oldest period belong filled up fossil caves as are the caves near Ferneti~i or on
Koblak near Dane.
According to sediments Gospodari~ (1984) concluded. that maybe in
the last interglacial, but in any case before last glacial, in Middle Pleistocene phase respectively (2) water level on 310-330 m was active, it means
from Czoernigova to Tiha jama. From the same period are roof solution
cups in Marini~eva jama, big current markings in south-eastern wall of
Mala Dolina and ceiling solution cups in Dvorana Ponvic and maybe also
the solution cups in the roof of entrance part of Hankejev Kanal, as the
water, flooding the cave had more conduits to flow through at the same time. The then water channels were less steep, more wide than high and
more meandring. The sinking flow was less torrential, probably sinking on
several places and upwafas in the Reka canyon (Gospodaril:, 1983). We
can infer that later the collapse of Globo~ak Doline closed the way to water
through Tihajama. At first Gams (1967/68) supposed that Tihajama was
formed by Brkinski Potok, a tributary of Reka, but later he contributed it
to meandring of Reka itself (1983). Progressively upper part of Hankejev
Kanal became the main conduit and when the new direction was again penetrable for all waters for short time the filled up channels of second level
were regenerated, evidenced by small current markings in Czoernigovajarna and Brihtajama. Water quickly flowed on the old sediments in vadose
zone this time. To this Young Pleistocene period belong Tomin~evajama
and Schmidlova Dvorana (Gospodari~, 1984) which are connected with
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ponor near Sapendol and Lisi~na and later they remained hang above the
actual water channels. Quick incision followed and the role of main conduit in the initial part of the cave was taken over by Mahor~i~eva and Mariniteva lama. In the same time the breakdown scree in Mala and Velika
Dolina is supposed to be transported away. The central cave's part and
Hankejev Kanal were quickly incised too. Water channels tended to be
more direct and canyon-like lowered. To the period of quick erosional incision Gospodari~ (1988) contributes upper and middle Wiirm glacioeustatical changes in Adriatic Sea and thus to changeable hydrological and climatical conditions. In cold top ofWiirm (W 3) the ceiling of Mala and Velika Dolina is supposed to be collapsed and then the cave was connected by
the surface (Gospodari~, 1983).
Anastomoses above the sediments in Tomin~eva]ama, in upper part
of Hankejev Kanal and in Tiha lama, it means in cave's parts which are
not genetically connected present the secondary forms. Probably they developed above the Holocene fine grained sediment which is found in other
cave's passages to the 350 m a.s.!. (Gospodari~, 1984) and once filled up
the cave entirely. The floods are seen in the flowstone in Tiha]ama which
is out of erosion activity for 13.000 years at least (Gospodari~, 1983). In
this period the riverbed in the cave was incised, older higher passages weathered and collapse dolines above them were formed. But the speleogenesis of Skocjanske lame is not yet entirely explained, the temporal and space
relation between hollowing and filling has to be enlightened more in detail and the influence of climatic oscillations and tectonic movements in
the whole Skocjanske lame and Kras have to be studied.

9. KACNA]AMA*
• Andrej Mihevc

Ka~na]ama is the biggest cave system of Diva~ki Kras and Notranjska
Reka in the continuation of Skocjanske ]ame. The entrance lies on the border of karst plain west from Diva~a 435 m a.s.!. The total passages lenght
amounts to 8470 m, they are distributed in two levels (Mihevc, 1984). The
upper level is about 180 m, and the lower from 250-270 m under the surface. The upper level is dry, periodically reached by Reka flood waters as it
increases up to 100 m. In the lower level the actual underground flow of
Reka is met.

v
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The first explorations of Ka~na] ama are connected with search of Reka underground flow, but because of pretentious entrance pothole they
started relatively late when Skocjanske lame were in general explored already. In 1889 according to order of A. Hanke the cave workers and guides
from Skocjanske lame G. Rebec, A. Rdaver and G. Ziberna have equipped the upper 80 m of the pothole by wooden ladders and the remaining
100 m by simple winch. Thus A. Hanke was able to explore about 800 m
of the cave. After his death]. Marinitsch continued his work.
The access through the entrance pothole was made better and in the
following years the cave was explored in detail. Marinitsch was stopped by
impenetrable narrowness, siphon lakes and breakdowns (Marinitsch, 1895;
Muller, 1900).
The continuation of the cave which led to the underground Reka flow
was discovered in 1972 only by cavers from Logatec. Behind narrow, hardly
noticeable passage they discovered and explored 0,5 km of new passages in
the upper and 6 km in the lower level (Kenda and Petkov'S'ek, 1974).
Bigger part of the cave lies in bedded Upper .Cretaceous rudist limestones dipping southwestwards. Cretaceous dolomite lying on the surface
north-west from the cave occurs in lower cave level only.
Bedding and dip of strata in the cave morphology are not strongly expressed. Fault and fissure zones are more important, oriented in approximative direction N-S. Passages developed in this direction are narrow and
high. Where the faults cross the passages bigger halls developed connecting them with the entrance pothole. Along the fissure zone big collapse
doline Bukovnik appeared, lying above the cave and 140 m deep pothole
Ko'S'ava]ama which bottom ends 100 m above the Ozki Rov in Ka~na]amao
The entrance pothole developed along the fissures by uniting the parallel potholes. (Fig. 13)
The upper cave level is formed by fossil Reka channels which has
flown through a part of channels with free surface and part of them developed in the zone of siphon water flow evidenced by their cross sections,
direction and network. Later the breakdowns changed the channels in big
halls in fault zone. By lowering the water level in karst and by deepening
the flows into underground this level became fossil, flood waters periodically deposited flysch sand and loam, and percolating water flowstone.
Through the channels of the lower level Reka flows at normal water
conditions in the distance of 1500 m, at higher water table the passage is
completely inundated. There are two genetic types of passages, their form
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generated by tectonic structure, permeability of tectonic zones respectively
(Fig. 14).
Older passages of lower level have small inclination and general direction NW. In detail they correspond to structure and usually their profile is
box-shaped. These are the main conduits of high water, big quantities of
recent non-carbonate and carbonate gravel are found in them. Strong erosion influence is seen, the passages are washed off, on leeward places fine
floating material is deposited only.
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Studies of recent gravel in Skocjanske )ame and in Ka~na )ama have
shown that the share of limestone autochthonous pebbles increases by the
distance and the share of flysch pebbles decreases for 8,5 % per 1 km of Reka flow. Thus theoretically 3 km downwater from Ka~na)ama all the flysch
pebbles would be grinded into sand (Kranjc, 1982).
Younger passages are oriented N-S or NNE-SSW, having bigger inclination and they are narrower and higher. Medium and low waters flow
through them and they have smaller capacity. Flood water deposits in
them floating material, sand and mud. They have their origin along tension fissures and the rock around is strongly crushed on some places. These
channels frequently end by breakdowns.
Water conditions in particular cave parts during different hydrological conditions are not yet studied in detail. According to different traces,
and way of gravel, sand, mud and floating wood sedimentation we can infer to permeability of particular conduits and to frequency and height of
floods. Three main hydrological situations are distinguished in the cave.
During the medium water Reka flows into the cave through the inflow siphon 182 m a.s.!. across huge channel to the outflow siphon in
Skocjanske )ame. In the distance from outflow siphon in Ka~na )ama to
the Timavo springs there are 30 km of unknown underground.
During the discharge increase the water in the channels rises very
quickly as the permeability of lower channels is limited. Water starts to
flood higher levels and the underground Reka flow extends to the extreme
NW point ofKa~na)ama. 20 ill high water floods more than 4,5 km of the
cave.
For 10-15 m Reka rises after each heavy rain already and for 50 m, according to traces in the cave, each year at least. The highest water till now
was seen in 1895 by G. Ziberna (Marinitsch, 1896), it was about 90 m above the normal water table of Reka in Kacna )ama.
During extremely low waters when Reka sinks before Skocjanske)ame
already its flow entirely avoids Kacna)ama. Just the filtered water, caught
into lakes and some smaller tributaries with some liters per second is seen.
During the lowest waters swallow-holes and ponors have opened in the
bottom of riverbed, and there is no water for some ten meters under normal Reka water table. Obviously during the low waters Reka changes into
hanging sinking stream.
Expressive seasonal temperature oscillations are characteristics for
Ka~na)ama and essential differences between passive and active passages.
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In lower level the temperature corresponds to Reka temperature changes. The highest measured Reka temperature was 15°C, the lowest 3,5°C.
The air temperatures in the passages near Reka were 14°C, 5°C respectively. The passages distant from Reka have smaller temperature oscillations in
the span between 10 ° to 12 °C.
Bigger temperature oscillations were observed in the cave's entrance
part, as during the winter the temperature falls under 0° C on the bottom
of 186 m deep entrance pothole.
The part of the cave where Reka flows at normal water conditions is
the most polluted. In leeward parts of channels floating material is deposited.
After floods the ponds of caught smelling water and plastic objects remain all over the cave. In the extreme NW cave's part we have even found
several lorries pneumatics transported from the surface through Skocjanske
Jame (Mihevc, 1982).
Higher lying, periodically floodedchannels are less polluted.

10. DIVASKAJAMA

AND TRHLOVCA'

• Martin Knez, the description is entirely taken from R. Gospodari't,

1985a study.

Diva~ka Jama and Trhlovca take a special place in Diva~ki Kras as
their accessible passages are lying 200 m above the flow the actual underground Reka. There are several different sediments in both caves, more
flows tone generations and two groups of laminated loams, which are relatively stratigraphically dated to middle and upper Quaternary. Thirty meters thick brown laminated loams are interesting paleohydrologically, presumably they are of Mindel age, and red complex of flowstone and deposits from Riss glacial probably. It is supposed that the cave Trhlovca was active at the beginning of Pleistocene, Divaska Jama in older Pleistocene
whereas the upper parts ofSkocjanskeJame and KatnaJama did not develop before medium, and lower channels of these caves in upper Pleistocene
and Holocene. Terra rossa onthe surface ofDiva~ki Kras was probably formed in Mindel-Riss interglacial.
Wider area ofDiva~kaJama is built by micritic and sparitic limestones
of Turonian age, the same as our part ofTrieste-Komen anticlinorium, Reka synclinorium respectively. The beds dip for about 20° towards Sand
SW and near Lokva they pass into Paleocene limestones along Divaca
fault. Treated beds are transxersally jointed and broken but not crushed.
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Accessible underground of Diva'S'kaJama lies in bedded limestones
which are in the first part of the cave inclined for 15 to 20 towards SW,
and in the second part for the same degree towards S except in the channel
where the narrow passage is parallel to ridge and almost parallel with faults
oriented N-S. This relation to structure corresponds to upper visible parts
of breakdown deformed accessible spaces between rocky bottom and floor
covered by sediments and flowstones only. How filled up, lower parts of
the cave correspond to structure is not yet known. The rocky profiles of Diva'S'kaJama are nowhere entirely exposed therefore it is difficult to recognize the extension and form of rocks cavernosity.
0
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RAKOV SKOCJAN KARST VALLEY

P. Habi~, R. Gospodari~

ZELSE CAVE (ZEL~KE JAME)
A very specific karst depression, some kind of uvala with 2,5 km long
and 200 wide valley (500 malt.) of the Rak brook is situated at the northern foot ofJavorniki mountain (1264 m), somewhere in the middle between the Cerknica and Planina polje, carved in a plateau of height 580 m
to 710 m.
At the eastern, spring side, the valley is canyon like. The Rak brook
springs up from 'the Zel~"keJame, numerous collapse dolines being situated around the entrance to the cave. Zel~'keJame consist of the Southern
Channel Uuzni Rov), Cold Channel (Mrzli Rov), Nothern Channel (Severni Rov), Water Channel (Vodni Rov), and the rapids of the river Rak (Fig. 1).
The Southern Channel consists of morphologically differing chambers that contain different sediments, yet all having the same speleogenesis. In the wide Silver Hall (Srebrna Dvorana), the walls are covered with
many droplets of condesed water which change the firm sinter of stalactites
and stalagmites into a soft mass. Interesting hieroglyphs can be found in
the Blind Channel (Slepi Rov). Chemical analyses have shown that they
are not formed of the loam from the alluvium which covers the floor and
lies along the walls as well.
In the Chamber of Curved Pillars (Dvorana Zavitih Stebrov) the air
current has created unusual pillars made of sinter. The ascending Staircase
Channel (Stopni~asti Rov) extends along the faults N-S, once in the dolomitic breccia, another time in pure limestone. The rocky stairs were formed by the former water current which flew northwards. In the Hall of Arches (Dvorana Obokov) and in the Corridor of Pans (Hodnik Ponvic) traces
can be found of the hollowing through erosion, of alluviation, corrosion,
deposition of sinter, the washing away of the sediments, and of the collapse of the floor. These processes of decay help us conceive the evolution of
the cave. Less sinter, but more loam can again be found in the Muddy
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Channel (Blatni Rov) into which the sinking river penetrates several times
yearly, carrying away the loamy alluvium and exposing gradually the rocky
from the channel. Such an alluvium hides the connection with Two Thousandth Cave (Dvatisoca Jama) which is some 20 m distant. The Muddy
Channel (Blatni Rov) end in breakdown material and siphon. All attempts
which have been made so far to dig away this material or to reach the other
end of the siphon by diving have been unsuccessful.
The Water Channel (Vodni Rov) begins with a siphon which is 18 m
deep; through it the water comes from the Large Karlovica (Velika Karlovica), ponor of Cernica lake. Half of the channel is filled with water. Along
the walls we find reamins of Pleistocene sediments. The sinking river had
carried away the alluvium and is now hollowing the rocky floor.
At the very spring and in one of collapse dolines saw mills were situated a century ago, the rests of them being recognizeable now only.
RAK VALLEY AND NATURAL BRIDGES
The most spectacular phenomen in spring part of valley is the Small
Natural Bridge. It is 5 m thick rest of the cave roof, its arch being about 40
m above the Rak brook level.
500 m downstream from the Zel~ke Jame the valley widens and some
small affluents join Rak from the south. Much more important spring is
Kotli~i, where water from Cerkn~ko polje appear, as well as in Zel~ke J arne. Near Kotli~i is a small collapse, named Kotel, where high waters appear only. The wide loamy and sandy flat along the lower course of the
Rak is concluded after 800 m by the Great Natural Bridge. A road is constructed over it and ruins of the St. Cancian church are situated there too.
Rak underpasses through 12 m wide and 15 m high tunnel cave into a
150 m long canyon with perpendicular walls. On the other side of this
spectacular collapse Rak sinks into the ~kocjanskaJama or TkalcaJama. Some water sinks before the bridge on both sides of course already. The short
distance from this point to the springs at Planina polje is about 4 km.
TKALCA CAVE
The TkalcaJama has two entrances. The larger one is the direct continuation of the Rak Canyon, while the smaller one is a window like opening about 200 m from the Great Natural Bridge. Beyond the voluminous
entrance room the Rak course forks into two branches, that are interrupted
after a few hundred metres by siphons. The right one (150 m long, 30 m
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deep) was explored by divers and they discovered an about 2 km long water channel. It is interrupted by another siphon and there are still about 2
km of unexplored passages between it and the Rak fork of Planinska Jama
(Fig. 2).
1
North from the Great Natural Bridge the bottom of uvala is rocky,
without superficial water and pitted with numerous dolines . The terrain is ,
gently sloping towards the pass near uvala Unec (570 m a.s.l.) . Different
terrace like flats on the sides of the Rak valley, more than 10 m thick layer '
of fluvial sediments at the bottom and numerous collapse dolines on the
both sides, testimony a polygenetic origin of this karst depression .
I

t
~

GEOLOGICAL SETTING
An important role in its formation played the geological and tectonical setting along the Idrija fault and the Javorniki rised block. The karst
waters, flowing underground from Cerkni~ko Jezero towards Planinsko
polje riched the surface here and a pictoresque karst valley appeared . It is
formed in lower Cretaceous, mycritic limestones, belonging to the
Javorniki-Snefoik overthrust unit. Sedimentary bfeccias with sandy dolomites and limestones cement appear somewhere in the limestone masses.
T~~- strate dip 30 degrees towards W, SW, and NW , and so, the oldest
rocks are found on the eastern side of the valley. The rock is densely fracturated due to a distinctive tectonical zone, running along the central and
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lover part of the valley. This zone is hydrologically important as well, the
springs being situated on its eastern side and the ponors on the western
one. The only exception are the Kotli~i springs, relating to another tectonical unit (Fig. 3).
WATER REGIME OF RAK BROOK
The water regime in the Rak valley is intimately bound to the regime
in Carkni¥ko polje. When the lake dries up, the course of Rak extincts too,
some water remaining preserved in the alluvium bed and in the spring
pools. At the time of high waters, normally in the cold half of the year, discharge ofZelske)ame is about 25 m3/s, as well as Kotli~i. The Tkalca)arna can take about 30 m3 Is only and so a 10 m deep lake appears in the
valley. The arch of Great Natural Bridge becomes nearly flooded. The connections of Rak with the Cerkni¥ko ) ezero, or with the springs at Planinsko
polje are proved by watertracing. The velocities of underground waters are
from 0,1 cmls to 8 cm/s. The water ofRak is relatively warm in the summer (20°C) and cold in winter, as a consequence of direct connection with
Cerkni~o polje (lake). The planned barrage of the Cerkni~ko polje and
construction of tunnels to the hydroelectric plant at Planinsko polje would
change essentially the water regime in the Rakov Skocjan.
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IL CARSO TRIESTINO: NOTE GEOLOGICHE E STRATIGRAFICHE

Franco Cucchi

*,

Nevio Pugliese

* *,

Furio Ulcigrai

* * *

GEOLOGIA
Dal punto di vista strutturale il Carso triestino fa parte di una vasta
unitii che, in accordo con Ie definizioni date da PLACER (1981) nellavoro
sulla struttura geologica della Slovenia sudoccidentale, e definita "piattaforma di Komen (Comeno)". Tale piattaforma si estende dalla sinistra
orografica del F. Vipacco al Golfo di Trieste e dalla pianura isontina a 11.
Bistrica. Con altre due unitii, "la piattaforma di Koper (Capodistria)" e
pill a Sud la "struttura embriciata della Cicarija (Ciceria), , , la piattaforma
di Comeno compone un "complesso parautoctono" che risulta sovrascorso
sull"'autoctono
istriano" ubicato pill a Sud-Ovest. Tutte queste Vnitii
hanno andamento dinarico, allungate come sono in direzione NW-SE e
con Ie strutture tettoniche (assi di pieghe, giaciture, faglie) orientate prefenzialmente secondo tale direzione (Fig. 1).
Pi6 a settentrione l' assetto strutturale della regione slovena e caratterizzato da numerose unitii che fanno parte di un "complesso alloctono"
che risulta a sua volta sovrascorso in maniera articolata proprio sulla piattaforma di Comeno. Di questo alloctono fanno parte i sovrascorrimenti di
"Trnovo" e di "Hrusica" e la "piattaforma di Sneznik". Le linee tettoniche note come "faglia di Bistrica", "sovrascorrimento del M. Nanos" e

Istituto di Geogtafia e Oceanografia, Universitii di Messina
Istituto di Geologia, Paleontologia e Geografia, Universitii di Parma
* * * Istituto di Geologia e Paleontologia,
Universitii di Ttieste
o
Queste note sono anche frutto delle ricerche svolte dagli Autori nei rispettivi programmi
di ricerca:
- Contributo C.N.R. 86.00721.06 "Modelli palinspastici e ctostali del sistema AlpiApennino",
Project leader A. Castellarin, Resp. Locale F. Cucchi;
M.P.I. 40% "Tettonica sinsedirnentaria mesozoica e rapporti con il magmatismo" ,
Coord. Centro B. D' Argenio, Resp. Loc. N. Pugliese (attualmente M. Masoli);
- M.P.I. 60% "II carsismo nella regione Friuli-Venezia Giulia", Resp. F. Ulcigrai.
**
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"sovrascorrimento della Selva di Tamova" separano il complesso alloctono
settentrionaIe da quello parautoctono meridionale. Allo stesso modo, "la
faglia di Buia" separa quest'ultimo dall'autoctono istriano ubicato ancora
pili a Sud.
Nel complesso parautoctono, Ie due piattaforme di Come no e di Capodistria sono separate da una struttura ad embrici (faglie e sovrascorrimenti) ben distinguibile verso Sud-Est (tanto da delimitare un'unira,
quella della Ciceria) e che probabilmente prosegue nel sottosuolo del Golfo di Trieste e della pianura dell 'Isonzo ("Linea di Palmanova"), anche se
allo stato attuaIe Ie sue caratteristiche sono solo ipotizzate.
La piattaforma di Come no e interessata da una serie di elementi tettonici plicativi e disgiuntivi minori, che in senso longitudine e trasversale
complicano l'assetto generale. A grandi linee, essa e caratterizzata da una
blanda antielinale, l'''antielinale
del Basso Carso", ad asse prevalentemente NW-SE passante indicativamente per Doberdo, Goriano, Sesana,
M. Straza. L' asse ruota e si immerge verso Ovest nel settore monfalconese,
ha ondulazioni e Ieggere rotazioni nel settore di Sesana, si immerge verso
Est nel settore del M. Straza.
Dal punto di vista litologico, la piattaforma e costituita da una potentissima successione di rocce prevalentemente carbonatiche, di eta. compresa
tra il Triassico (zona di radice) e I'Eocene (tetto), sovrastata da una potente
successione elastica quarzoso-feldispato-calcarea terziaria (Flysch).
Due fagEe regionali ("Faglia della Rasa" e "Faglia di Divaca") ad
andamento NW -SE ed a carattere misto, inverso e debolmente trascorrente, sono presenti nel settore nordorientale; numerosi disturbi minori sono
segnalati nella zona monfalconese ("faglia di M. Nero", "faglie del Vallone") e nella zona del Carso triestino (faglie di Duino e Sistiana, faglie di
San Pel agio e Monrupino, faglie di M. Spaccato).
E da inserire, dal punto di vista tettonico-strutturale, nella struttura
embriciata della Ciceria la Val Rosandra, a Nord-Est di Trieste, anche se
ancora non sono noti nei dettagli carattere e ruolo delle numerose ed articolate linee tettoniche che interessano la Valle stessa e Ie modalira con cui
queste si innestano verso SW. Va rilevato che nell'ambito del Carso triestino la Val Rosandra e l'unica area che presenta una struttura tettonica piuttosto complessa.
II Carso triestino e il fianco meridionale di un'antielinale debolmente
asimmetrica con direzione assiale media NW -SE; detto fianco e caratterizzato da una flessura che verso SW presenta locali movimenti disgiuntivi.
L'inelinazione degli strati ha valori medi compresi tra 10 e 30 verso Sud0

0

Fig. I - Le Unita strutturali della Slovenia occidentale (da PLACER, 1981).
Tectonic regions of southwest Slovenia (/rom PLACER, 1981).
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Ovest, mentre lungo il margine dell 'altopiano , nelle zone di Duino e
Monte Grisa, gli strati diventano subverticali e, talora, rovesciati. L'asse
dell'antic1inale
ruota debolmente
in senso antiorario nella zona
Monrupino-Basovizza, dove sono presenti alcune fag lie trascorrenti con
deboli rigetti orizzontali e verticali. Questa rotazione e accompagnata da
una parallela rotazione della direzione delle giaciture e da una serie di
blande ondulazioni che preludono verso Sud-Est aIle complicazioni plicative e disgiuntive della Val Rosandra e della zona di Pese (Fig. 2).
Fenomeni disgiuntivi sono presenti, come accennato innanzi, anche
in altri settori del Carso triestino come l' area di San Pelagio, la zona costiera di Duino e Sistiana. In particolare in quest'ultima localita la presenza di
limitati affioramenti di litotipi flyschoidi a contatto sicuramente tettonico
con litotipi calcarei e la generale immersione a reggipoggio del Flysch nel
settore della costiera tries tina (CUCCHI, 1987; CARULLI & CUCCHI,
1989) consentono di provare 1'esistenza di un sovrascorrimento della piattaforma del Carso (e quindi dell'unid di Comeno) sulla piattaforma di
Capodistria. Si puo COS! confermare 1'ipotesi del prolurigamento della
struttura embriciata della Ciceria, presente piu a Sud-Est, verso NordOvest tramite la . 'linea di Palmanova". Tale linea tettonica e stata ben individuata nel basamento roccioso della pianura friulano-isontina fra Udine
e Palmanova da terebrazioni ed indagini"sismiche e proseguirebbe al disotto di Monfalcone in base a considerazioni morfologiche e sedimentologiche e ai recenti risultati di indagini geoelettriche svolte a fini idrologici
(BERLASSO & CUCCHI, 1989).
Tuttavia la "linea Golfo di Panzano~Baia di Muggia" [quella che Autori jugoslavi (PLACER, 1981; HABIC, 1983) definiscono "faglia di Trieste"] ha un andamento sicuramente irregolare, e la sua unicita ed il suo inserimento nei sovrascorrimenti della Ciceria sono an cora da definire.

SUCCESSIONE STRATIGRAFICA
Nel Carso triestino affiorano litotipi carbonatici (calcari e, subordinatamente, dolomie e brecce) c1assificati in Membri informali, compresi nella "Formazione dei calcari del Carso Triestino", anch'essa al momenta informale e provvisoria (CUCCHI, PIRINI RADRIZZANI & PUGLIESE,
1987). Comunque i diversi Membri e i litotipi caratteristici sono i seguenti,
descritti dai termini piu antichi a quelli piu recenti (Fig. 3a-3b):
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Fig. 2 - Carta geologica semplificata del Catso ttiestino; 1: Membro di Monte Coste; 2: Membro di
Rupingtande; 3: Membro di Zolla; 4: Membro di Botgo Grona Gigante; 5: Membro di Monte Grisa; 6: Membro di Opicina; 7: Flysch. (da CUCCHI, PIRINI, PUGLIESE, 1987).
Simplified geologicl1 ml1p of the Tn'este Kl1rst I1rel1;I: Monte Coste Mbr; 2: Rupingrl1nde
Mbr; 3: 20//11 Mbr; 4: Borgo Grottl1 Gigl1nte Mbr; 5: Monte Gnsl1 Mbr; 6: Opicinl1 Mbr;
7: Flysch. (from CUCCHI, PIRINI, PUGLIESE, 1987).
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wackestones, packstones, grainstones with alveolinids. Afi/;ohdae
and subordinarely Corallinaceae, nummulitids, corals

Light or dark limestones. very fossiliferous (alveolinids
Miliolidae. subordinate nummulitids).

compact
lenses of
lenses of
Frequent

black and dark-grey limestones. frequently bituminous;
dolostones and calcareous dolostones (lower pan);
calcareous monogenicfpoligenic breccias (upper pan)
interbeddings limestone-dolostone, at the top.

dolomitic monogeniclpoligenic bteccias; rare pockets of redyellow micritic limestones and dedolomites .

crystalline light grey dolostones, (()mpact grey calcareous
dolostones; frequent pockets of red-yellow micritic limestones
and dedolomites.

lower interval: dark or grey limestones; lower pan with fossiliferous
horizons (radiolitids) and dolomitic or dedolomiric levels.

upper interval: compact grey limestones.

dark-grey. grey limestOnes sometimes with very abundant
rudist fragments; very frequent fossiliferous levels
(radiolitids. rare hippuritids. Chondrodon/a, Nei/hea
gastropods and corals). At the bottom scanered
In
eddings of limestone-dolostone.

grey limestones with abundant rudist fragments; rarely well.stratified
blarl limestones; fossiliferous levels with radiolitids, hippuritids
and KeramOJphaenna /ergeJ/ina (upper pan); scattered lenses of breccia
bianco-rosea and presence of v"dose oolites-pisolites and Microcodium.

lower interval: dark grey. black limestones. sometimes bituminous and
with reddish pigmentation; presence of fossiliferous
levels (Charauac, gastropods). scanered slide breccia levels

_

mudstones, wackestones with Tex/ulanidoe, Cuneolin.:J
C. lenuiJ and
C. campoJ.:Juni), Sabaudi.:J minu/a, Deban'na sp,. Mdioltdae,
Ophlhalmldiidae and Thauma/oporella parvoveJtcultjera, etc.

cr,

dolomitic breccia (dolomitic clasts, clasts from Me Coste Mbr)

anedral or subeuhedral secondary dolomites, somelimes with residual
micritic zones; extremely poor biofacies (gastropods. GlomoJpira sp.) sp.)

mudstones, wackestones, sometimes packstones, with Nubeculanidae.
M,/iolidae and ostracods; scattered rudist fragments

packstones, grainsrones, rudstones, boundswnes with rudists (broken,
unbroken); interbedded mudstones. wackestones. floatstones with
AeoliJaccuJ k%n', Thauma/oporella parvoveJiculijera. Tex/ulanidae,
Valflulammina picardi. Moncharmon/ia apenninica, Oph/halmldiidae,
Mi/ioltdae and rudist fragments, etc.
mudstones, wackestones with Pi/honel/a sp. pI., He/erohelicidae
~d ~acods~t~d~d~ragme~

packstones, grainstones, rudstones, boundstones with rudists (broken.
unbroken); interbedded mudstOnes, wackestones, floatstones with
Dicyc/ina Jchlumbergen', S/enJioina Ju"en/ina, R%rbinella Jcarullai,
Accordiella tonica, KeramoJphaerina lergeuina (upper pan),
AeoliJaecuJ k%n', etc.

mudstones, wackestones, rarely packstones. with ChaTaceae,
DaJyc!adauae, DiJcorbidae and, subordin'ately, Milioltdae'and ostracods;
scanered presence of Microcodium

-----------------

mudstones, wackestones, sometimes packstones, with D'Jcorbidae,
Mt/iolidae, DaJyc/adauae, gastropods; rare corals (upper pan)

wackestOnes, packstones, grainstones with nummulitids, Mtliohd:u,
and subordinately alveolinids, Orbi/oli/eJ complana/uJ, DrJcocyc/iwa sp.;
topward mudstones, wackestones sometimes with Globigen'mdae
and Globoro/alia sp,

light or dark grey limestones. very fossiliferous
(nummulitids and subordinate Miliohdae, alveolinids);
grey brownish marl limestones (upper pan). sometimes
chetty.

upper interval: grey. dark.grey. black limestones; very fossiferous
(DaJyc!adawu, Mi/;ohdae, gastropods. subordinare
Corals).

lithic sandstones
marls with Globigen'nidae and Globoro/alia sp.

MAIN MICROFACIES

thin marly and fine sandy interbeddings.

MAIN LITHOFACIES

_
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Inner carbonate platform; more or less restricted
environments; scattered requienid buildings.
Frequent evidences of sinsedimentary leclanics
(slide breccia).
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episodes

Inner

evidences.

Inner restricted carbonate platform with local
biostromes-bioherms; scattered supratidal
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Inner carbonate platform: tidal, supratidal.
biostromes. bioherms.

biostromes,

Inner carbonate platform: tidal, subtidal

with frC'sh-warer inputs. sc;l.[Icrcd, supratidal
episodes (Microcodium)
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Open inncf carbonate platform

Open inner carbonate platform. infraljuatal
with increasing terrigenous inputs

Circaliuotal

ENVIRONMENT

F.A.

F.A.

_

KeramOIphaer£"a lergellin,]

Dic"/clina JChlumbergen'

radiolitids

Pilhonella sp. pI.

Pilhonella sp. pI.

hippurilids.

Accordiella comca

KeramOJphaerina lergeJlina

occurrence of Requienia specimens

1987).

_

••••.. F.A.

L.A.

F.A.

F.A.

F.A.

L.A.

Microcodium
Accordiella conica, Dicycli"a Jchlumbergeri

sp. pI.

F.A.

Microcodium

A/veoli"a sp. pl.. Nummulile;

MAIN EVENTS

L.A.

_

_

---

-L.A.

_

Stratigraphic sequence of the Karft of Tn'este (/rom CUCCHI, PIRINI, PUGLIESE, 1987).
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Membro di Monte Coste
Calcari nerastri e grigio-scuri, compatti, lastroidi, tal ora bituminosi,
fetidi alIa percussione, a frattura subconcoide; stratificazione netta con periodo da centimetrico a decimetrico. Nella parte media sono presenti evidenti livelli fossiliferi a Requienta poco potenti, pill 0 menD continui. Al
tetto sono presenti orizzonti di brecce monogeniche, con clasti nerastri angolosi da millimetrici a centimetrici in matrice grigia, ed alternanze
calcareo-dolomitiche.
L'ed e Cretacico inferiore partim; 10 spessore da 300 m a 370 m.
A questi litotipi compete una carsificabilid da media a medio-alta.
Nelle rocce del Membro si aprono numerose cavita esi sono formate numerose doline; dato che la stratificazione e netta e con periodo frequente
l'area di affioramento e sede di carsismo diffuso, con morfologie in grande
abbastanza dolci. Le doline sono subcircolari simmetriche, a fondo piatto e
fianchi poco acclivi; frequenti sono Ie grize, rari i campi solcati e Ie piccole
forme di corrosione; Ie cavita sono con morfologia accidentata.
Membro di Rupingrande
Dolomie grigio-chiare, cristalline, pill 0 menD compatte; dolomie calcaree grigio-chiare; dolomie grigio-scure com patte con laminazioni nerastre piano-parallele 0 irregolari; dolomie nere cristalline a grana minura,
spesso fetide alIa percussione. Frattura irregolare scheggiosa; stratificazione
netta a periodo solitamente decimetrico, talvolta metrico; scarsamente fossilifere (fantasmi di Gasteropodi). Presenti alIa base livelli di brecce monogeniche e poligeniche con cementa d610mitico e clasti da dolomitici a
dolomitico-calcarei, angolosi da millimetrici a decimetrici; Ie rocce sono
pill 0 menD compatte, a stratificazione spesso indistinta, talora a periodo
da decimetrico a metrico. Al tetto sono presenti tasche di calcari micritici e
dedolomiti rosso-giallastre che nell'area di Monrupino assumono carattere
di litotipo prevalente (COLIZZA et AI., 1989).
L'Ed e Albiano partim - Cenomaniano partim; 10 spessore va da 300
rna 600 m.
A questo Membro, nel suo complesso, compete una carsificabilid
molto bassa se non quasi nulla. I litotipi dolomitici sono poco solubili e
danno spesso una coltre di alterazione superficiale sabbioso-terrosa. Alcune cavid e doline interessano peraltro l'areale di affioramento delle dolomie, tanto come forme ereditate quanto come forme impostatesi nei litotipi debolmente calcarei. Le doline sono poco profonde, dai fianchi acclivi e

NOTE GEOLOGICHE E STRATIGRAFICHE

Foro 1 - Dislocazioni trasversaIi alla sinclinale della Val Rosandra condizionano
Ie della valle.

Foro 2 - Bancate doIomitiche
detritici fini.

del Membro di Rupingrande

57

il profilo longitudina-
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fondo piatto, Ie piccole forme di corrosione sono praticamente assenti, Ie
cavid hanno morfologie dissolutivo-erosive molto interessanti.
L' areaIe di affioramento del Membro caratterizza i fianchi meridionaIi dei rilievi collinari che bordano l'altopiano carsico verso Nord-Est, in corrispondenza dell' attuale confine di Stato.
Come' 'proposta di discussione" la genesi di questi rilievi, che delimitano in destra il "Soleo di Aurisina", potrebbe essere attribuita pili a
diverso grado di solubilid che a vera e propria erosione da parte delle' 'paleofiumare" plioceniche.
Membra di Zolla
Caleari neri, passanti nella parte superiore del Membro a grigi, pili 0
menD compatti, talora fetidi alla percussione; frattura da irregolare scheggiosa a subconcoide; stratificazione netta a periodo decimetrico; presenti
nella parte inferiore livelli fossiliferi (Radiolitidi), talora molto potenti, ed
alternanze caleareo-dolomitiche.
L'ed e Cenomaniano partim - Turoniano inferiore partim; 10 spessore
va da 30 m a 100 m.
Si tratta di un Membro cui compete complessivamente una carsificabilid da media a medio-bassa, anche in considerazione delle intercalazioni
dolomitiche. Le doline, non numerose data la scarsa estensione degli affioramenti, sono di piccole dimensioni, poco profonde, dai fianchi poco acclivi. Le piccoIe forme di corrosione sono sviluppate solamente Iii dove affiorano i termini superiori francamente calearei, compatti e a stratificazione decimetrico-metrica; abbondanti sono invece Ie grize. Le cavid tuttavia
hanno morfologie prettamente dissolutive, anche alimentate come sono,
vista la morfologia dell' altipiano, dai de clivi poco carsificabili dei rilievi
dolomitici.
Membra di Borgo Gratta Gigante
Caleari da grigio-chiari a nerastri, talora molto fossiliferi (Rudiste, intere e / 0 in frammenti, e Foraminiferi); stratificazione massiccia, spesso indistinta, con periodo da decimetrico a metrico; frattura scheggiosa. Presenti frequenti variazioni verticali e laterali a caleari grigi pili compatti, talora
nero-Iamellari. Nella parte inferiore vi sono frequenti livelli fossiliferi a
Chondrodonta, Neithea, Acteonelle, Nerineidi, Coralli ed Echinidi. Ben
rappresentate sono Ie Radiolitidi che giii nella parte bassa del Membro sono associate a Hippuritidi. Nella parte media si riscontrano anche livelli e
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Foro 3 - Campo salcaro. affiaramenta
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di calcari del Membra di Bargo Gratta Gigante.

Foro 4 - Fungo e campi salcati intercalati a terreni di capertura terrasa-detritici;
del Membra di Bargo Gratta Gigante.

affiaramenti

di calcari
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lenti a megabrecce poligeniche, con clasti da millimetrici a metrici (Breccia
di Slivia). Nella parte superiore sono presenti diffuse evidenze litologiche
di fenomeni paleocarsici: lenti e livelli potentida alcuni centimetri ad alcune decine di m.etri di brecce calcaree a cemento rossastro (breccia biancorosea); depositi calcitici (pisoliti, gours e colate) collegabili ai depositi di
riempimento chimico di una 0 pili paleocavita tardocretaciche (CUCCHI
ET AL., 1987a; 1987b). Sempre nella parte alta sono presenti livelli fossiliferi a Macroforaminiferi (Keramosphaen'na tergestina), tal ora potenti
qualche decina di metri.
L' era e Turoniano inferiore partim - Senoniano superiore partim: e
ipotizzato uno hiatus che dovrebbe abbracciare parte del Maastrichtiano e,
forse, parte del Paleocene.
Lo spessore varia da 300 m a 1000 m.
E in questa Membro, affiorante nella zona centrale dell' altipiano del
Carso, che si sviluppano i fenomeni carsici pili importanti ed estesi. L'altissima carsificabilira giustifica Ie numerosissime doline ampie e profonde
dalle diverse morfologie (a piatto, a ciotola, di croll 0 , dai fianchi acclivi,
con terre rosse 0 detriti di fondo, ecc.) spesso coalescenti tanto da abbozzare ampie uvala, i campi solcati estesi e ricchi qi tutte Ie piccole forme di
corrosione possibili. Numerosissime Ie cavira, anche notevolmente sviluppate, con pozzi ampi e profondi, gallerie estese e varie caverne; sono veramente abbondanti tutte Ie diverse morfologie ipogee tanto dissolutive che
di deposito.
Membro di Monte Grisa
Si riconoscono due intervalli: inferiore e superiore.
L'intervallo inferiore e caratterizzaro da calcari neri e nerastri, fetidi
alla percussione, tal ora fossiliferi (Alghe calcaree, tra cui Dasyc/adaceae e
Characeae, Foraminiferi e Gasteropodi), pili 0 me no compatti a stratificazione netta a periodo centimetrico-decimetrico e frattura subconcoide; sono presenti, talora, pigmentazioni rossastre.
L'intervallo superiore e invece caratterizzato da calcari neri e nerastri,
talora grigi, fossiliferi (Dasyc/adaceae, Foraminiferi, tra cui Miliolidae, e
Gasteropodi) a frattura da scheggiosa a subconcoide; la stratificazione e
netta, a periodo decimetrico.
L'era del Membro e Paleocene partim; 10 spessore dell'intervallo inferiore varia da 90 m a 350 m, quello dell' intervallo superiore da 60 m a 95
m.
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A questo Membro compete una carsificabilira variabile in funzione
dei diversi litotipi che 10 caratterizzano: medio-bassa nei termini inferiori,
medio-alta in quelli superiori. Abbondanti e varie Ie forme carsiche superficiali in grande ed in piccolo oltre che quelle ipogee.
Membra di Opicina
Caleari grigi compatti molto fossiliferi (Foraminiferi, tra cui Alveoline
e Nummuliti, Gasteropodi ed Echinidi), a frattura da scheggiosa a pseudoconcoide; nella parte alta compaiono caleari marnosi grigi e nocciola,
con al tetto talora diffusi noduli di selee; la stratificazione e tal ora indistinta, talora netta con periodo da decimetrico a metrico.
L' era e Paleocene partim - Eocene inferiore partim; 10 spessore va da
50 m a 450 m.
A questo Membro compete una carsificabilira media 0 medio-alta,
evidenziata dalle numerose doline che in esso si aprono, dalle piccole forme di corrosione estesamente presenti, dalle profonde ed articolate cavira
che in esso si sviluppano.
II Membro di Opicina e quello di M. Grisa affiorano lungo il crinale
sudoccidentale dell'altipiano, caratterizzato da una serie di deboli rilievi
che bordano verso mare il "Soleo di Aurisina". Sempre come "proposta di
discussione" si potrebbe interpretare la presenza di questi rilievi anche come alti morfologici legati alIa carsificabilira pur elevata dei Membri suddetti,ma minore di quella competente al Membro di Borgo Grotta Gigante, al diverso assetto strutturale (stratificazione pill inclinata), al maggior
innalzamento del crinale per tettonica recente legata al sovrascorrimento
della "piattaforma di Comeno" su quella di "Koper" lungo la "faglia di
Trieste" vergente Nord~Est.
CONSIDERAZIONI
La serie stratigrafica che caratterizza la Formazione dei caleari del Carso Triestino interessa un intervallo di tempo compreso tra il Cretacico inferiore partim e l'Eocene inferiore partim.
Durante questo intervallo l' evoluzione ambientale della piattaforma
carbonatica e la seguente.
Si riconoscono inizialmente ambienti di piattaforma carbonatica intern a a bassa. energia di fondo, sovente caratterizzati da condizioni anossiche (caleari neri e nerastri del Membro di M. Coste e dell' intervallo inferiore del Membro di Zolla), molto protetti, soggetti ad intensa evaporazione
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Fora 5 - "Griza",
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affioramenro

di calcari a srrarificazione

cenrimerrica

del Membra di M. Grisa.

(lenti e livelli dolomitici dei Membri di M. Coste e di Rupingrande) e a frequenti emersioni (tasche di depositi rossastri della parte alta del Membro
di Rupingrande), talora con sedimentazione controllata dalla tettonica
(slide-breccia del Membro di M. Coste e brecce del Membro di Rupingrande). Gli eventi biologici significativi sono due: la comparsa di esemplari di
Requienia, costruttori di banchi organogeni nella parte media del Membro
di M. Coste e quella delle Radiolitidi (parte alta del Membro di Rupingrande), responsabili di un' intensa attivita biocostruttrice (patch-reefs
dell'intervallo inferiore del Membro di Zolla).
Seguono ambienti di piattaforma carbonatica pili aperta (calcari grigi
della parte superiore del Membro di Zolla), con diffusi e potenti depositi
bioherm ali e biostromali legati allo sviluppo delle Rudiste s.s. (Radiolitidi
e Hippuritidi) nel corpo dei calcari del Membro di Borgo Grotta Gigante.
Si instaurano quindi ambienti recifali soggetti a fasi di emersione e
caratterizzati da diffusi processi di paleocarsismo (breccia bianco-rosea, depositi di paleocavira, ecc.) nella parte alta del Membro di Borgo Grotta Gigante.
Succedono ambienti protetti, nuovamente tendenti all'anossia (calcari neri dell'intervallo inferiore del Membro di Monte Grisa), soggetti ad in-
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fluenze di acqua dolce (orizzonti fossiliferi a Characeae), che si evolvono in
am bienti di piattaforma carbonatica pili aperta (calcari ad Aighe e Mtiio!idae dell'intervallo superiore del Membra di M. Grisa).
Chiudono la successione di eventi ambienti litorali e di piattaforma
pili aperta (calcari ad Alveoline e Nummuliti del Membra di Opicina),
soggetti nella parte alta ad influenze terrigene sempre pili accentuate, fino
all'annegamento ed alIa rapida copertura flyschoide.
Gli avvenimenti successivi alIa sedimentazione, cioe Ie fasi essenzialmente compressive legate aIle oragenesi alpina e dinarica, hanno comportato, in un periodo di tempo compreso tra 35 e 20 milioni di anni fa e, con
movimenti pili lenti, fino ad oggi, l'innalzamento, il piegamento e la dislocazione della successione carbonatica e flyschoide. Numerase sono Ie
evidenze di questi movimenti, anche se dall'emersione del Carso in poi
. (ultimi 20 milioni di antli circa), gli agenti atmosferici ed il mare hanno
modellato variamente la superficie del Carso stesso.
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LA STORIA DELLA SPELEOLOGIA TRIESTINA IN
RELAZIONE AL PROBLEMA TIMAVO

Fabio Forti *

La storia della speleologia tries tina si identifica con un nome: Timavo.
In quel vasto altopiano calcareo sito aIle spalle della citta di Trieste che fin
dalla pili remota antichid fu chiamato Carso, hanno avuto inizio Ie esplorazioni, Ie ricerche e gli studi nel mondo delle grotte e dei fiumi sotterranei. Cio avvenne agli inizi del secolo scorso e due furono gli . 'oggetti" che
polarizzarono e stimolarono l'attenzione di quei primi esploratori 0 meglio pionieri: Le Grotte di Postumia ed il corso sotterraneo del Fiume Timayo. E stato proprio attraverso queste esplorazioni che nacque la "speleologia", rna Trieste occupo unruolo di primo piano in particolare nel
, 'pro blema Timavo".
Questo fiume misterioso, noto fin dalla pili remota antichita e variamente descritto anche nelle opere dei classici latini, ebbe un'improvvisa
notoried essenzialmente pratica agli inizi del XIX secolo e fu proprio la
"sete" di Trieste a dare un primo impulso aIle ricerche sulle acque sotterranee del Carso. Nacquero COS1
i "cercatori d'acqua", antesignani di quegli speleologi che per generazioni hanno continuato quest' opera di ricerca
e di studio e che, quasi alIa fine del XX secolo, non hanno an cora potuto
portare dei risultati conclusivi.
II vero iniziatore, propulsore, delle ricerche all' interno del Carso, fu
un grande "umanista",
figlio di Trieste, il barone Domenico Rossetti
(1774-1842) che ne! suo "Manifesto per l'idrografia Triestina"., raccolse
con paziente ricerca: "tutto cio che, dalla pili remota antichid fino al presente, fu scritto ed operato in Trieste per Ie acque S1potabili che di uso
economico soltanto". Colui che segu1 ed applico Ie idee del' 'maestro", fu
un altro importante personaggio, uno "storico" di Trieste, Pietro Kandler
che fu il pili ten ace assertore della continuid sotterranea del Timavo e con-
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vinto che le ricerche nelle grotte dovevano assumere un carattere scientifico.
I primi esploratori del mondo ipogeo fmono vari personaggi pubblici
e privati i quali, per 10 pili singolarmente, si avventmarono in quello strano mondo alIa ricerca di quelle acque che ritenevano dovessero scorrere a
breve profondita sotto alIa superficie carsica. Ricordiamo alcuni nomi che
hanno reso celebre il mondo pionieristico delle grotte: Giuseppe Sforzi del
Comune di Trieste, Giacomo Svetina, civico fontaniere, Antonio Federico
Lindner, ingegnere "montanistico",
Giuseppe Sigon, ispettore dei civici
pompieri, il dott. Adolf Schmidl di Vienna, che getta Ie basi dell' idrografia sotterranea del Carso.
In quest' epoca pionieristica fmono compiute Ie pili celebri esplorazioni alIa ricerca del Timavo sotterraneo. Bisogna ricordare la Grotta di
Trebiciano in cui fu intercettato un ramo di quel fiume misterioso (1841) e
la Grotta dei Morti (1866) che a causa di una tragedia che si consuma in essa, pose fine al primo periodo esplorativo di tipo imprenditoriale.
Questi primi esploratori ben presto si resero conto della grande difficolta di avere qualche notizia certa sull' effettivo percorso sotterraneo delle
acque del Timavo. A quel tempo la geofisica non era ancora nata, pera esistevano gli "idroscopi", uomini dotati di particolari "sensibilita"; uno di
questi, il celebre francese Abate Richard, fu qui chiamato nel1861 per dar
lumi sui siti dove indirizzare la ricerca. Secondo Ie sue "osservazioni idroscopiche" ci lascia una chiara e sorprendente indicazione, e cioe che il Timayo scorre a grande profondita sotto all'altopiano del Carso e passa ad
una distanza relativamente minima dalla citta di Trieste. Non fu molto
ereduto, anche se effettivamente Ie ricerche delle grotte fmono spostate
pili verso la citta. Solamente con i pili recenti studi si e accertato che effettivamente il Timavo deve scorrere in profondita a ridosso del contatto per
faglia calcare- flysch, proprio sotto al margine dell' altopiano.
Entusiasmata dalle esplorazioni e dalle scoperte fatte nelle grotte, anche se i contributi sulla ricerca delle acque sotterranee fmono rpolto scarsi,
I' attivita speleologica, a partire dal 1883, divenne pili organizzata e sistematicamente esercitata, con scopi pili tecnici e scientifici, da gruppi di persone. Una "Commissione per Ie Grotte" sorse in seno alIa Societa degli
Alpinisti Triestini (poi Societa Alpina delle Giulie) ed una" Sezione Grotte" in seno all' Alpen Verein. II ricordo delle grandi avventure esplorative
appena passate chiudera pera un' epoca, perch€ cia che avvenne dopo il
1883 non sara pili l'attivita di singoli personaggi, coraggiosi e temerari, rna
di gruppi organizzati e con essi nascera la Speleologia, con nuovi metodi di
esplorazioni e di ricerche.
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anni '20. (Archivio C.C.E.B.).

La Commissione Grotte diede inizio ad una sistematica ricerca ed
esplorazione di tutte Ie grotte che presumibilmente avrebbero dovuto trovarsi suI percorso sotterraneo del Timavo, mentre i soci dell'Alpe Verein
nel 1884 diedero inizio ad una delle pili belle, audaci esplorazioni, ossia
quella di seguire il corso del fiume all' interno delle Grotte di San Canziano, naturale inghiottitoio del Timavo. Tale avventura ebbe termine nel
1893 con l' esplorazione del Lago Morto, ultimo lembo ancora oggi esplorabile di questo immenso complesso sotterraneo. Parallelamente l' Alpen Verein effettuo un'altra celebre impresa, la discesa nell'Abisso dei Serpenti
che si riteneva fosse in diretto collegamento con il fiume ipogeo, rna anche
qui senza fortuna. Passeranno an cora 75 anni prima che il mistero
dell' Abisso dei Serpenti fosse svelato, con l' effettiva scoperta del Timavo
ipogeo. Tutte queste scoperte ed esplorazioni portarono la speleologia triestina in una posizione di evidente primato in campo mondiale. In quel
tempo di fine secolo i pili grandi specialisti nel campo della speleologia si
avventurarono suI Carso, per verificare i risultati ottenuti. Ma a partire dal
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1892 sorsero a Trieste altri gruppi di giovani speleologi che ammaestrati ed
entusiasmati da queste grandi scoperte, diedero inizio a quella speleologia
moderna, di concezioni esplorative e di contenuti scientifici. Va ricordato
qui il Club Alpino dei Sette, da cui usc! il grande speleologo ed idrologo
Eugenio Boegan ed il Hades Verein da cui usc! Andrea Perko, il futuro direttore e valorizzatare delle celebri grotte di Postumia.
Da quel fine secolo, la "Carsia Giulia" venne sistematicamente setacciata e, data I'enorme quantid di materiale esplorativo (rilievi di grotte arrivate ad oltre 2000 nel 1926), Eugenio Boegan pensa di dar vita ad un vero e proprio "Catasto delle Grotte" , che fu il primo al mondo in senso assoluta.
Contemporaneamente
aile esplorazioni iniziarono anche gli studi e fu
proprio E. Boegan che nel 1906 pubblica un primo lavoro sull'idrologia
della Carsia Giulia: "Le Sorgenti di Aurisina"; tale opera e un po' il compendio di tutta I' attivid svolta in quegli anni suI problema del Timavo
sotterraneo. La Grotta di Trebiciano, dal1910 aI1921, divenne una vera e
propria finestra idrologica suI comportamento fisico delle acque nei mezzi
carsici ed il Boegan vi dedica una serie di fondamentali pubblicazioni.
Ma la prova certa della continuid delle acque che si inabissano nelle
Grotte di San Canziano con quelle che sgorgano a San Giovanni di Duino,
per tu tto il secolo scorso, si arena con I' esplorazione del Lago Morto data
che I' esplorazione delle grotte del Carso non aveva portata dei risultati apprezzabili. L'indagine diretta era dunque naufragata? Forse no, gli speleologi continuarono imperterriti a scandagliare, esplorare, rilevare ogni "buco" che veniva man mana scoperto. Ma altre vie, altre ricerche vennero
concepite, per 10 pili "indirette",
ed ebbe inizio la speleologia scientifica.
Nel 1912 si ebbero i primi risultati delle esperienze idrologiche nella
Regione Giulia ad opera di Guido Timeus, che per mezzo di sostanze
"traccianti" riusc! a provare alcune delle pili importanti continuid sotterranee del Fiume Timavo. In un successivo suo lavoro del 1928 cerca anche
di trarre Ie prime conclusioni su questa grandioso problema sulla modalid
della circolazione delle acq ue nelle rocce carsiche.
La parte pili squisitamente speleologico-esplorativa pubblica, nel
1926, uno dei volumi fondamentali nella staria della speleologia mondiaIe: quel celebre "2000 GROTTE", che fu il trampolino di lancio per gran
parte della speleologia italiana, rna anche di altre e diverse parti del mondo. L'opera ideata, concepita e portata a termine, da due prestigiosi personaggi, Luigi Vittorio Bertarelli, presidente del TCI, ed Eugenio Boegan,
presidente di quella Commissione Grotte che dal 1883 aveva data vita ad
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un nuovo modo di esplorare Ie grotte poi seguito in altre parti d 'Italia e del
mondo.
Tutto cio porto nel1929 alIa costituzione dell'Istituto Italiano di Speleologia, che sorse pres so I' Amministrazione delle Grotte di Postumia e
che, con il suo Presidente Michele Gortani, divenne il punto di riferimento
di tutte Ie ricerche speleologiche del nostro paese. In questi tempi "d'oro"
della speleologia furono fatte nuove ed assai importanti applicazioni scientifiche per risolvere il "problema Timavo" da parte di molti istituti di ricerca italiani. E da ricordare che la speleologia collaboro attivamente con
l'Istituto di Biologia Marina di Rovigno d'Istria per un esperimento biologico sulla continuid del Timavo (1927), con l'Istituto Geofisico di Trieste
per Ie prime misurazioni termometriche nel campo delle Grotte di San
Canziano (1927-1928), con l'Istituto di Geodesia dell'Universita di Padova per misure gravimetriche suI bacino della Piuca e del Timavo (19231926, 1932).
Nel 1933 la Commissione Grotte, per ricordare degnamente i suoi 50
anni di vita, convoco a Trieste il 1 Congresso Speleologico Nazionale. Fu
il primo di una lunga serie, che vide pero la luce dopo la fine del secondo
conflitto mondiale.
0

Fora 2 - Trasporto di materiale verso la gratta. Carso Triestino, anni '20. (Archivio e.G.E.B.).
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Ma ancora nel 1938, quando le avvisaglie di un grandioso sconvolgimento mondiale cominciavano gia a farsi sentire, comparve forse l'opera
piu importante della speleologia triestina, ossia ''IL TIMAVO'' di Eugenio
Boegan. Con essa si gettarono le basi delle future ricerche non solo sul Carso ma in tutti i territori consimili, ove le acque sotterranee sono comunque
da considerarsi dal percorso '' misterioso'' , malgrado l' enorme bagaglio di
esperienze che ci furono portate dal Boegan e da altri studiosi, con una costanza che duro oltre 40 anni.
Con lo scoppio della seconda guerra mondiale la speleologia triestina
ebbe un arresto . Le penose vicende politiche della guerra e del dopoguerra
sconvolsero anche i territori carsici liberamente percorsi per oltre un secolo
dai nostri speleologi. Un ristretto lembo di Carso rimase al di qua del confine e su quel lembo, gia nel 1945, una nuova generazione di speleologi ricomincio esplorazioni, studi e ricerche. Non si trattava piu di un lavoro
estensivo ma di una ricerca piu dettagliata e particolaristica che porto, in
seguito, a nuovi concetti speleogenetici e geomorfologici. Gia nel 1941
comparve da parte di un triestino, ii primo accenno di un 'ipotesi speleogenetica. Fu proprio Antonio Marussi ad ipotizzare uno studio sul Paleoti-

Foto 3 - Discesa nel pozzo presso San Servolo, marzo 1926 . (Archivio C.G.E .B.).
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Foto 4 - Bus de la Lum . Cansiglio 1924 . (Archivio C.G .E.B.).

mavo dal quale dedusse la genesi e l'evoluzione dei paleosolchi, delle doline e delle grotte , avvenuta sotto copertura alluvionale .
Trail 1950 ed il 1960 un altro studioso triestino, Walter Maucci, concep1 una geniale teoria speleogenetica chiamata ''erosione inversa'' che
trattava diffusamente dei paleosolchi, degli inghiottitoi ed in genere dei
problemi di idrografia carsica, ma non porto alcun valido contributo alla
risoluzione del problema Timavo ; essa tuttavia spinse generazioni di speleologi a guardare le grotte con ''nuovi occhi' '.
Una ripresa sul discorso Timavo avvenne pero appena dopo il 1960 a
causa di uno scontro concettuale tra F. Bidovec di Lubiana e C. D ' Ambrosi
di Trieste, in merito alla derivazione delle acque dell ' Alto Timavo . Un
nuovo esperimento , condotto questa volta con sostanze radioattive
(Tritio), oltre a confermare la continuita tra l'alto ed il basso Timavo, peggioro forse le convinzioni radicate sulle "modalita" della circolazione idrica ipogea nei territori carsici. E inutile dire che la speleologia triestina,
malgrado I' enorme sviluppo che ebbe in tutti i cam pi delle scienze legate
alla speleologia, continua imperterrita a cercare in ogni anfratto del Carso
Triestino, quella continuita esplorativa che potesse arrivare in qualche al-
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tro punto di intercettazione delle acque del Timavo ipogeo. Ma tutto fu
inutile, evidentemente qualche cosa delle precedenti teorie era errato 0 per
10 meno qualche meccanismo carsogenetico era male impostato.
Nel 1978 comparve un nuovo contributo di Fabio Forti sulla situazione idrogeologica del Carso in generale e del corso ipogeo del Timavo in
particolare. Si traw) semplicemente di una rilettuta di tutto il problema
del carsismo in chiave geologica i cui risultati hanno chiarito che effettivamente il percorso ipogeo del Timavo, oltre ad essere estremamente ramificato, scorre per un buon tratto a profondira inferiori allivello del mare e
quindi in condizioni di difficile esplorabilita diretta.
La speleologia triestina ha messo comunque nei suoi programmi nuove ricerche dirette ed indirette, se non per risolvere, almeno per avere nuovi elementi di certezza a conferma che questo fiume misterioso "scorre a
grande profondira sotto al Carso ed a una distanza relativamente minima
dalla citra di Trieste". Parole profetiche scritte nel 1861 da un certo Abate
Richard, "idroscopo" di professione.
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